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PREFACE). 


Commonwealth  of  Pennsylvania, 

Department  of  Agriculture, 
Harrisburg,  Pa.,  July  15,  1907. 

There  is  perhaps  no  source  of  information  upon  subjects  relating 
to  either  practical  or  scientific  agriculture  that  is  so  easily  available 
as  the  Farmers'  Institute,  and  whatever  adds  to  the  efficiency  of 
these  institutes  is  of  paramount  importance.  The  hope  of  increas- 
ing their  usefulness  to  the  farmers  of  the  State  has  led  to  the 
establishment  of  what  is  known  as  the  Farmers'  Normal  Insitutte, 
in  which  all  institute  managers  and  lecturers  of  the  State  come 
together  once  a  year  for  consultation  and  instruction. 

In  order  that  the  instruction  given  at  these  institutes  may  be 
available  to  the  greatest  possible  number,  this  Department  pub- 
lishes in  bulletin  form  their  proceedings,  and  so  we  send  out  the 
following  bulletin.  No.  157,  containing  the  full  proceedings  of  the 
Normal  Institute  held  at  Allenlown,  Pa.,  June  4-7,  1907,  in  the 
hope  that  it  may  prove  helpful  upon  the  many  farms  and  in  the 
many  farmhouses  to  which  it  mav  come. 

N.  B.  CRITCHFIELD, 
Secretary  of  Agriculture. 
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^  LB^TTER  OF  TRANSMITTAL. 


Commonweal  til  of  Pennsylyania, 

Department  of  A gri culture, 
Harrlsburg,  Pa.,  July  12,  1907. 

Hon.  N.  B.  Critdifield,  Secretary  of  Agriculture: 

Dear  Sir:  I  have  tlie  honor  to  present  herewith,  bulletin  of  the 
■Seventh  Annual  "Farmers'  Normal  Institute,"  which  was  held  at 
Allentowu,  Pa.,  June  4  to  7,  1907. 

Very  respectfully, 

A.  L.  MARTIN, 
Director  of  Institutes. 
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PROCEEDINGS  OF  THE  PEiNNSYLVANIA  STATE  BOARD  OF 
AGRICULTURE,  AT  A  MEETING  HELD  IN  THE  Y.  M.  C.  A. 
AUDITORIUM,  ALLENTOWN,  PA,  TUESDAY,  JUNE  i,  1907. 


orde:r  of  business. 

Call  to  order  at  1.30  P.  M. 
Roll-call  of  Members. 
Reading-  of  Minutes. 

Appointment  of  Committee  on  Credentials. 

Reception  of  Credentials  of  New  Members  and  Delegates. 

Report  of  Committee  on  Credentials. 

Unfinished  Business. 

New  Business. 

Miscellaneous  Business. 

Adjournment. 


Y.  M.  C.  A.  Auditovinm,  AUentown,  Pa, 

Tuesday,  JuDe  4,  1007,  1.30  P.  M. 

First  Vice-President  J.  A.  Herr  iu  tlie  Cliair. 

Tlie  CHAIRMAN:  Tlie  first  thing  in  order  is  tlie  calling  of  the 
roll.   The  Secretary  will  please  call  the  roll  of  members. 

The  Secretary  thereupon  called  the  roll,  and  the  following  mem- 
bers answered  to  their  names:  R.  I.  Young.  J.  D.  Nevius,  A.  I. 
Weidner,  J.  S.  Burns,  S.  S.  Blyholder,  S.  X.  McClellan,  J.  A.  Herr, 
A.  P.  Young,  Geo.  G.  Hutchison,  S.  M.  McHenry,  Peter  B.  Cowan, 
Matthew  Rodgers,  Horace  Seamans,  W.  H.  Brosius,  Samuel  Mc- 
Crearv,  H.  C.  Suavely,  P.  S.  Fenstermaker,  A.  J.  Kahler,  W.  C.  Black, 
M.  M.'^Naginev,  R.  F.  Schwarz,  I.  A.  Eschbach,  H.  H.  Hall,  Jacob  S. 
Miller,  E.  R.  Warburton,  Frank  A.  Davies,  D.  S.  Taylor,  M.  N.  Clark. 
G.  F.  Barnes,  and  N.  B.  Critchfield,  Secretary. 

The  CHAIRMAN:  Next  in  order  will  be  the  reading  of  the  niinutes 
of  the  last  meeting. 

Secretary  Critchfield  thereupon  read  the  minutes  of  the  last  meet- 
ing, which  were  adopted  as  read. 

The  CHAIRMAN:  The  next  number  on  the  program  calls  for  the 
appointment  of  a  Committee  on  Credentials.  I  will  a])])oint  the 
following  gentlemen  as  members  of  this  committee:  J.  S.  Burns, 
Allegheny  county;  S.  M.  McHenry,  Indiana;  H.  C.  Snavely,  Lebanon; 
G.  F.  Barnes,  York;  W.  C.  Black,  Mercer. 


14 


SECRETARY  CRITOHFIELD:  The  Chairman  has  generally  been 
on  this  committee  himself,  so  that  he  has  been  unable  to  tell  what 
the  Board  has  been  in  the  habit  of  doing  while  the  committee  is  out. 
For  his  information  I  would  say  that  this  time  has  generally  been 
devoted  to  a  free  discussion  of  topics  of  interest. 

MR.  HUTCHISON:  We  might  take  up  the  report  of  Standing 
Committees. 

The  CHAIRMAN:  That  only  comes  up  at  the  annual  meeting;  we 
do  not  have  it  at  this  meeting.   That  only  comes  once  a  year. 

MR.  HUTCHISON:  I  might  have  known  that.  However,  on 
looking  over  these  standing  committees,  I  noticed  that  I  am  on  the 
Committee  on  Feeding  StufEs,  and  I  want  to  explain  why  I  devoted 
sometime  to  working  up  that  subject  this  morning.  Prof.  Fuller 
always  does  this  work,  but  when  I  saw  my  name  on  this  committee 
this  morning,  I  spent  about  half  an  hour  in  preparing  a  speech,  which 
1  think  I  will  have  to  deliver  at  the  next  meeting. 

SECRETARY  CRITOHFIELD :  You  might  tell  us  now,  while  the 
committee  is  out. 

MR.  HUTCHISON:  If  there  is  any  information  I  have,  I  Avill 
gladly  give  it  to  you.  This  line  of  work  was  taken  up  by  Secretary 
Gritchfield  two  years  ago,  and  he  placed  me  in  charge  of  it,  and 
authorized  me  to  go  ahead,  and  from  that  time  on  we  have  been 
conducting  a  vigorous  campaign  against  the  violators  of  the  feeding 
stuff  law.  In  the  beginning  we  didn't  have  the  people  with  us  in 
the  campaign,  and  we  found  the  market  flooded  with  prepared  feed- 
ing stufl's.  Some  of  the  manufacturers  went  into  the  business 
because  there  was  money  in  it;  others  to  get  rid  of  otherwise  waste 
inatei'ial,  and  the  market  was  flooded  with  the  refuse  of  oat 
meal  and  other  breakfast  foods,  which  thus  became  available.  Our 
law  does  not  prohibit  the  putting  on  the  market  of  these  things;  it 
simply  demands  that  the  package  show  the  amount  of  protein  in 
the  feed,  the  postoffice  address  of  its  point  of  manufacture,  and  the 
number  of  pounds  in  the  package. 

Now,  take  the  number  of  pounds:  Before  this  new  law,  many 
times  when  you  took  the  package  home  and  weighed  it,  you  found 
yourself  short  of  the  number  of  pounds  you  actually  paid  for;  there 
was  no  uniform  number  of  pounds  to  the  sack,  and  nothing  to 
indicate  its  coarseness  or  fineness.  Now,  in  the  wisdom  of  the  Legis- 
lature, it  was  decided  to  put  on  the  sacks  the  number  of  pounds. 

We  started  in  a  year  ago  last  December  to  enforce  this  law. 
Your  worthy  Secretary  is  always  ready  to  protect  the  farmers'  inter- 
ests, and  he  gave  me  authority  to  bring  prosecution  against  the  vio- 
lators of  the  law.  We  started  out  with  one  hundred  informations, 
from  way  up  in  the  county  of  Erie,  down  here  to  the  county  of  Ches- 
ter, and  all  along  the  Pennsylvania  Road  these  prosecutions  were 
brought.  They  started  in  by  defending  these  suits,  but  soon  found 
that  it  was  Aviser  to  plead  guilty  and  pay  the  fine;  they  did  so, 
except  in  a  few  cases  up  in  Etie  and  Clinton  counties,  where  they 
put  up  a  pretty  good,  stiff  fight,  but  we  stood  up  against  them, 
and  they  have  decided  to  stay  within  the  law.    We  continued  the 
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fight  all  over  the  State,  and  I  think  we  can  now  say  we  have  about 
driven  this  cheap  feeding  stutt'  from  the  State. 

Take  the  "Vim"  and  "iloyal  Oat"  feed,  for  instance.  It  is  not 
oats  at  all;  it  is  low  in  protein  and  high  in  fat  and  coarse  in  fibre. 
Here  is  where  we  have  been  getting  in  good  work.  The  selling  price 
to  the  farmers  of  "Vim"  and  "Royal  Oat"  feed,  which  is  a  by-product 
of  the  oat  meal  manufacturers,  is  from  twenty-four  to  twenty-six 
dollars  per  ton.  Our  chemist,  Prof.  Fuller,  of  the  State  Laboratory, 
has  made  an  analysis  of  these  feeding  stuifs,  and  finds  their  food 
value  to  be  about  |5.65  per  ton.  This  will  give  you  some  idea  of 
how  much  the  farmer  loses  by  using  this  class  of  by-product  feeding 
stuffs. 

Largely  through  the  efforts  of  the  millers  and  farmers  and  produce 
exchange  people  of  the  State,  who  handle  two-thirds  of  the  feed 
that  is  sold  in  Pennsylvania,  the  last  Legislature  passed  a  law  that 
is  going  to  do  a  great  deal  of  good  for  the  feeding  stuifs  that  are 
sold  in  Pennsylvania.  It  makes  it  necessary  for  the  manufacturer 
to  give  the  protein  and  the  fat  and  the  fibre.  The  old  law  did  not 
give  the  fibre.  The  new  law  will.  This  law  goes  further;  it  gives 
the  ingredients  and  where  they  come  from.  These  condimental 
feeds  that  have  been  sold  at  such  fabulous  prices,  from  twenty-five 
or  twenty-six  dollars  to  as  high  as  five  hundred  dollars  a  ton,  will 
have  to  show  what  they  are  made  of,  and  if  there  is  anything 
deleterious  to  the  health  of  the  animals  in  them,  and  can  easily  be 
determined.  Every  farmer  has  the  privilege  of  sending  in  to  the 
Department  of  Agriculture  for  analysis  a  sample  of  any  feed  pur- 
chased by  him,  or  in  use,  or  prepared  in  his  neighborhood,  with  a 
fee  of  one  dollar  to  pay  for  the  analysis.  That  fee  is  exacted  as  a 
safeguard  against  the  chemists  being  flooded  with  samples  of  all 
kinds,  the  analyses  of  which  would  be  of  no  particular  benefit  to 
any  one. 

Then  there  is  another  thing,  the  fines  under  the  new  law  come 
to  the  people.  We  get  none  of  the  fines.  That  eliminates  the  little 
l)oint  that  the  lawyers  were  always  picking  at.  They  used  to  tell 
us  "your  salaries  depend  on  the  number  of  fines  you  collect."  Since 
the  fines  go  to  the  people,  all  prosecutions  on  our  part  are  without 
an  element  of  self-interest. 

The  new  law  takes  out  the  imprisonment  clause  and  increases 
the  fine.  The  fine  for  the  first  ofl'ense  is  one  hundred  dollars;  for 
the  second  ofi'euse  two  hundred  dollars.  This  was  done  at  the  sug- 
gestion of  the  millers.  This  law  goes  into  effect  the  first  of  August. 
AVe  are  now  getting  out  the  printed  lists  and  will  send  them  broad- 
cast through  the  State.  It  will  be  money  in  your  pocket  if,  the  next 
time  you  want  to  buy  any  feeding  stuff,  you  will  take  a  copy  of  this 
law  along  with  you,  and  show  it  to  the  dealer.  Now,  the  Depart- 
ment will  be  glad  to  work  with  you  along  these  lines,  and  they 
want  your  interest  and  assistance  in  return. 

ME.  DAVIS:  In  our  county  we  get  our  bran  in  bulk;  what  effect 
will  this  law  have  on  us? 

MR.  HUTCHISON:  It  is  provided  in  the  law  that  the  dealer  shall 
have  the  sack  there,  and  when  you  request  it  he  shall  produce  it 
to  show  the  ingredients,  etc.,  as  demanded  by  law,  when  you  bi'ing 
your  own  sack.   I  am  glad  you  asked  that  question. 
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There  is  a  great  variation  in  tlie  bran;  some  of  it  will  run  from 
tweho  to  fifteen  per  cent,  in  protein  in  a  year.  A  man  need  not 
violate  the  law,  and  yet  may  sell  you  a  bran  containing  only  twelve 
per  cent,  of  protein.  That  depends  upon  where  it  is  grown,  and 
the  season.  Under  the  law  he  is  still  selling  you  a  pure  rye  bran, 
or  a  pure  wheat  bran  or  middlings.  But  we  have  found  dealers  who 
ground  up  corn  cobs  and  mixed  them  with  the  bran  and  shipped 
that  by  the  carload  all  over  the  State. 

MR.  CLARK:  Now,  the  bran  that  is  shipped  in  from  the  West 
is  not  worth  as  much  as  our  own  bran  by  four  or  five  dollars,  owing 
to  the  fineness  of  the  flour  that  they  grind.  Yet  you  say  it  is  still 
pure  bran.  The  home  grown  bran  is  a  little  higher  in  price,  but 
our  people  are  willing  to  pay  the  difference. 

■  MR.  HUTCHISON:  In  my  recollection  we  have  not  found  this 
difference.  Of  course,  the  Western  mills  grind  closer  than  we  do 
here  in  the  East,  but  I  don't  think  I  have  ever  noticed  this  differ- 
ence you  speak  of. 

MR.  MARTIN:  Brother  Hutchison,  when  buying  bran  in  the 
bulk,  the  seller  must  guarantee  it  to  be  pure  bran? 

MR.  HUTCHISON:  That  means  pure  bran,  or  pure  middlings. 

MR.  CLARK:  Will  you  kindly  tell  us  just  what  you  mean  by 
middlings?   Some  of  us  don't  get  them  in  our  part  of  the  State. 

MR.  HUTCHISON:  Middlings  is  the  better  part  of  the  bran  as 
it  is  left  when  the  flour  has  been  ground  out  of  it.  Bran  is  simply 
the  outside  hull. 

MR.  HALL:  Can  you  give  us  the  difference  between  Western 
Vv'inter  wheat  and  our  own  in  food  value? 

MR.  HUTCHISON:  Can  Secretary  Critchfleld  help  us  out  on 
that? 

SECRETARY  CRITCHFIELI) :  The  Western  vvheat  is  richer  in 
protein;  the  bran  not  so  rich  in  fat.  In  our  own  State  the  wheat 
grown  in  high  altitudes  is  richer  in  protein  than  that  grown  in  a 
low  altitude — for  instance  in  the  limestone  region  here  or  in  Lan- 
caster county.    That  grown  in  the  low  altitudes  is  richer  in  fat. 

MR.  HUTCHISON:  We  have  now  in  the  hands  of  the  printer 
a  bulletin,  which  will  be  mailed  to  you  all  as  soon  as  we  receive  it, 
or  it  can  be  had  on  application  to  either  Prof.  Fuller,  Secretary 
Critchfield  or  myself.  Trof.  Fuller  has  devoted  a  great  deal  of 
time  and  thought  to  these  analyses,  and  this  bulletin  is  the  best 
I  have  ever  seen. 

SECRETARY  CRITCHFIELD:  I  have  tried  to  get  the  best  men 
for  our  chemists,  and  I  think  I  have  succeeded. 

MR.  BURNS:  The  Committee  on  Credentials  is  ready  to  report 
whenever  you  are  ready  to  have  them  do  so. 

The  CHAIRMAN:  We  are  ready  to  have  them  do  so  at  once. 
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The  Committee  on  Credentials  tlieieupon  reported  as  follows: 

Allentown,  Pa.,  June  4,  1907. 

Mr.  Chairman:  Your  committee,  having  examined  the  creden- 
tials of  H.  M.  Gooderham.  of  Cambria  county,  and  Edwin  Lonsdale, 
of  Philadelphia,  do  tind  them  correct  and  in  due  form,  and  recom- 
mend that  thev  be  seated  with  the  Board. 

(Signed.)    J.  vS.  BURNS, 

S.  M.  McHENRY, 
H.  C.  SNAVELY, 
G.  F.  BARNES, 
WM.  C.  BLACK. 

The  CHAIRMAN:  If  any  one  having  credentials  has  come  in 
since  this  committee  was  appointed,  they  will  please  refer  them  to 
the  committee.  Now,  what  shall  be  done  with  the  report  of  thi« 
committee? 

MR.  CLARK:  I  move  that  it  be  received. 

Motion  seconded  by  Mr.  McClellan,  and  the  question  having  been 
put,  it  was  agreed  to. 

The  CHAIRMAN:  Next  in  order  on  the  program  is  New  Business, 
and  I  think  that  under  this  head  it  would  be  well  to  know  something 
of  the  work  of  the  last  Legislature  along  the  lines  in  which  we  are 
interested,  and  I  would  like  to  ask  the  Secretary  to  make  some  re- 
marks on  this  subject. 

SECRETARY  CRITCHFIELD:  The  Secretary  can't  stand  to 
speak,  but  I  will  ask  Mr.  Hutchison  to  stand  on  the  platform,  and 
if  you  will  ask  for  information  along  specific  lines,  Mr.  Hutchison 
and  myself,  or  perhaps  some  one  else,  will  be  glad  to  answer. 

MR.  SNAVELY:  We  should  like  to  hear  something  about  road 
legislation. 

SECRETARY  CRITCHFIELD:  Mr.  Martin  will  tell  us  about  road 
legislation. 

SECRETARY  MARTIN:  The  last  Legislature  enacted  one  or  two 
very  good  things  regarding  our  public  roads.  The  supervisor's  law, 
which  has  been  so  much  discussed  throughout  the  Stated  was  amended 
so  that  the  supervisors  in  the  different  counties  of  the  State  receive 
a  sum  not  exceeding  |50,  the  lines  of  road  in  their  various  town- 
ships not  to  exceed  fifty  miles.  I  think  this  a  very  fair  amend- 
ment. The  bill  also  carries  an  appropriation  of  $3,b00,000,  to  be 
distributed  to  the  various  supervisors  according  to  the  miles  of  road 
within  the  different  townships.  The  Governor,  however,  has  not 
yet  signed  the  bill,  which  is  in  his  hands.  There  was  also  a  bill 
passed  carrying  an  appropriation  of  |3,000,000,  to  be  expended  by 
the  Road  Commissioner,  which,  if  signed  by  the  Governor,  will  add 
a  large  amount  for  road  construction. 

I  believe,  Mr.  Secretary,  this  is  practically  what  was  done  by  the 
Legislature  along- this  line. 
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MR.  HUTCHISON:  I  was  going-  to  add  to  what  our  Brother  Mar- 
tin has  said,  if  you  will  allow  me,  that  you  are  to  receive  one-half 
of  the  amount  of  cash  tax  that  you  raise  in  your  townships. 

SECRETARY  MARTIN:  I  have  forgotten  this— that  in  town- 
ships which  pay  cash  tax,  the  State-  provides  for  a  fifty  per  cent, 
duplication. 

MR.  HUTCHISON:  No  more  than  twenty  dollars  per  mile  of  pub- 
lic road  in  any  township, 

SECRETARY  CRITCHFIELD:  You  want  to  have  a  good  man  in 
charge  of  your  public  roads,  and  they  must  be  approved  by  the  Road 
Commissioners. 

SECRETARY  MARTIN:  The  roads,  when  constructed,  must  be 
approved  by  the  Road  Commissioners.  This  is  what  is  known  as 
the  amendment  to  the  new  general  road  law,  which  was  enacted  two 
years  ago. 

MR.  CLARK:  Now,  the  money  appropriated  under  that  old  law 
was  to  be  paid  this  coming  season;  will  it  still  be  paid  under  the 
new  law? 

SECRETARY  MARTIN:  So  far  as  I  know,  nothing  has  been 
paid  under  the  old  law.  Probably  one-half  the  townships  in  the 
State  never  adopted  or  worked  under  that  law,  and  nothing  will 
accrue  from  it.  A  number  of  the  townships  have  elected  three 
supervisors,  and  are  working  under  the  old  law,  instead  of  carrying 
out  the  provisions  of  the- new  law. 

MR.  CLARK:  Now,  take  our  own  township.  We  have  a  road 
commissioner,  and  under  his  instructions  have  gone  to  work  and 
made  roads.  This  year  our  road  tax  is  about  |30,000.  Is  that  under 
this  new  law? 

SECRETARY  MARTIN:  It  certainly  is,  if  they  make  it  sufficiently 
good. 

MR.  CLARK:  What  is  the  law? 

SECRETARY  MARTIN:  That  you  get  from  the  State  so  many 
dollars  for  permanent  road  making. 

SECRETARY  CRITCHFIELD:  If  your  road  tax  is  |3,000— 
MR.  CLARK :  Thirty  thousand  dollars. 

SECRETARY  CRITCLIFIELD :  Isn't  that  rather  high?  W^ell, 
let  us  say,  for  instance,  if  your  road  tax  is  $10,000,  it  will  enable  you 
to  receive  from  the  State  15,000. 

MR.  HUTCHISON:  A  commissioner  is  also  necessary.  If  you 
make  fifty  miles  of  road,  and  your  road  tax  is,  say,  12,000,  you 
would  get'!|l,000  of  it  from  the  State.  Under  the  law  that  is  working 
now,  you  would  get  fifteen  per  cent,  of  the  cash,  and  that  appropria- 
tion was  passed  for  that  purpose.  Now,  under  this  new  law  that 
was  passed  in  Pennsylvania,  we  should  have  good  roads  all  over 
the  State.   It  will  enable  the  townships  to  build  a  road  leading  from 
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somewhere  to  somewhere,  and  no  little  sample  road  leading  from 
hither  to  thither,  as  followed  out  by  the  supervisors. 

Now,  another  appropriation  that  may  be  of  interest  is  the  one 
paying  the  expenses  of  the  Board  for  two  years.  This,  I  presume, 
will  be  of  interest  to  us  all. 

Then,  we  had  a  bill  passed  in  the  interest  of  Paris  green,  that  it 
shall  have  to  be  pure.  A  great  deal  of  it  is  being  used,  and  a  large 
proportion  of  it  was  found  to  be  adulterated.  New  York  State 
was  the  first  to  pass  an  appropriation  for  the  purpose  of  investigat- 
ing this,  and  her  investigations  proved  to  be  of  such  service  that 
Pennsylvania  has  followed  her  example. 

Then,  we  have  a  fair  appropriation  for  State  College  and  one  for 
the  new  building.  The  Governor  has  signed  the  bill,  and  I  presume 
the  new  building  will  soon  be  erected. 

There  is  also  an  increase  in  the  appropriation  for  Farmers'  Insti- 
tutes. 

The  dog  law,  I  heard  a  great  deal  of  talk  about  it,  but  don't  know 
what  has  become  of  it. 

SECEETARY  CRITCHFIELD:  It  fell  by  the  way.  We  made  a 
hard  fight  for  it,  but  it  fell  through.  We  will  have  to  try  again  at 
the  next  session  of  the  Legislature. 

MR.  HUTCHISON:  The  fertilizer  bill  we  also  made  our  fight  for, 
but  the  pressure  was  too  much  for  us,  and  we  can  only  clean  our 
guns  and  start  out  again.  The  Legislature,  however,  has  been  very 
liberal  to  the  Economic  Zoologist. 

MR.  RODGERS:  I  wish  the  Secretary  would  explain  the  bill 
regarding  appropriations  for  the  dift'erent  agricultural  societies.  I 
understand  there  was  such  a  bill,  but  don't  know  whether  it  was 
signed. 

SECRETARY  MARTIN:  It  provides  that  the  different  agricul- 
tural societies  of  the  State  may,  by  raising  as  much  as  a  thousand 
dollars  in  the  society,  draw  a  like  sunr  from  the  State  for  the 
purpose  of  granting  premiums  in  agricultural  products.  These 
premiums  cannot  be  paid  to  exhibitors  from  outside  the  county 
wherein  the  fair  is  held.  This  provision  is  inserted  in  order  that 
the  societies  may  interest  the  people  in  the  various  localities,  and 
induce  them  to  place  their  products  in  competition  with  their 
neighbors  in  the  same  county.  Now,  that  is  a  bill  upon  which  the 
Governor  looks  with  considerable  favor,  and  certainly  it  is  a  meas- 
ure that  should  stimulate  competition  and  bring  into  greater  prom- 
inence the  products  of  the  farm.  This  bill  is  regarded  as  one  for 
the  advancement  of  agriculture. 

MR.  SNAVELY:  I  was  told  by  the  supervisor  in  our  district  that 
the  bill  provides  for  the  elimination  of  the  extra  dollar  tax,  and  also 
of  the  work  tax. 

SECRETARY  MARTIN:  That  is  the  road  tax  you  refer  to?  Under 
the  bill  of  two  years  ago  every  person  was  required  to  pay  a  Tax 
of  one  dollar  whether  he  paid  more  or  less.  That  provision  is 
stricken  out  of  the  amended  bill. 
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ME.  HUTCHISON:  In  many  disti-icts  the  people  were  very  mucli 
opposed  to  it. 

SECRETARY  MARTIN:  The  farmer  was  opposed  to  it,  because 
if  he  paid  forty  dollars  tax  he  was  also  required  to  pay  that 
dollar. 

SECRETARY  CRITCHFIELD :  And  he  had  to  pay  that  in  every 
township  where  he  had  property. 

MR.  RODGERS:  Will  that  take  effect  this  year? 

SECRETARY  MARTIN:  Too  late  to  affect  the  tax  this  year.- 
The  tax  was  already  levied  when  the  bill  was  passed. 

MR.  DAVIS:  I  have  had  some  experience  as  road  commissioner. 
Now,  in  regard  to  this  two  per  cent.,  I  was  talking  to  the  Attorney 
General  yesterday,  and  he  said  there  is  no  more  money. 

The  CHAIRMAN:  I  was  going  to  ask  the  Secretary  regarding  the 
Agricultural  Society.  You  say  the  State  appropriates  a  thousand 
dollars  to  the  Society,  provided  it  raises  a  thousand  dollars  itself. 
I  want  to  ask  whether  the  admissions  to  the  fair  can  be  considered 
a  portion  of  this  amount? 

SECRETARY  MARTIN:  The  wording  is  very  liberal,  but  I  can 
only  offer  a  guess  upon  that.  I  think,  however,  that  if  your 
Agricultural  Society  could  show  the  county  commissioners  that 
they  had  raised  a  thousand  dollars  to  be  set  aside  for  that  pur- 
pose, the  county  commissioners  would  not  be  apt  to  inquire  too 
closely  whether  Smith  or  Jones  had  put  their  hands  in  their  pockets, 
or  where  it  came  from.  There  is  one  thing,  however,  there  are  some 
counties  in  the  State  that  have  one  or  two,  or  even  three  agricul- 
tural societies;  in  such  cases  the  law  provides  that  the  thousand 
dollars  be  divided  between  them. 

MR.  RODGERS:  Any  incorporated  agricultural  society,  then, 
raising  as  much  as  a  thousand  dollars,  will  get  an  equal  appropria- 
tion from  the  State? 

SECRETARY  MARTIN:  Yes,  sir. 

MR.  HUTCHISON:  There  is  another  important  bill  that  I  want 
to  speak  of,  and  that  is  the  meat  inspection  law.  That  is  for  the 
inspection  of  meat  in  Pennsylvania,  and  I  think  it  will  be  well, 
if  possible,  for  members  of  the  Board  to  get  copies  of  that  bill. 
It  is  a  very  important  measure.  It  is  along  the  lines  of  the  United 
States  inspection.  I  hope  it  will  meet  with  g]'eat  favor,  and  I  know 
it  will  do  a  great  deal  of  good,  if  we  understand  the  workings  of 

it.  : 

MR.  FENSTERMAKER:  Why,  in  regard  to  this  appropriation 
of  a  thousand  dollars  to  State  agricultural  societies,  that  will  cut 
out  the  Great  Allentown  Fair.  Our  competition  is  open  to  the 
world,  but  we  should  have  our  share  of  that  thousand  dollars. 

SECRETARY  MARTIN:  The  Agricultural  Society  of  Lehigh  ex- 
pends five  times  as  much  in  premiums  as  any  other  society  in 
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the  State.  TWenty-five  thousand  dollars  did  this  agricultural 
society  expend  in  premiums  last  year.  You  are  not  in  the  township 
list  yet,  Brother. 

A  Member:  Why  not,  then,  make  a  special  appropriation  for 
people  in  your  own  county?  That  would  in  no  way  interfere  with 
opening  your  general  premiums  to  the  world,  which  is,  of  course, 
a  very  great  advantage  to  this  Association,  it  being  the  largest  in 
the  State,  but  it  would  be  a  special  benefit  to  their  own  county  if 
they  could  appropriate  say  |500  or  $1,000  for  that  purpose. 

MR.  DRAKE:  I  am  not  a  member  of  this  Board,  but  I  would  like 
to  ask  a  question  regarding  the  extra  dollar  on  this  road  tax. 
I  am  also  a  supervisor,  and  I  would  like  to  know  whether,  during 
this  present  season,  it  must  be  paid  in  cash,  or  may  be  rendered  in 
work?  Is  there  any  one  here  who  knows  whether  this  is  a  money 
tax  only,  or  whetlier  it  may  be  v.orked  out? 

MR.  KILLAM:  Does  any  one  here  have  any  recollection  of  a 
decision  of  the  Superior  Court  on  the  question?  I  have  an  indis- 
tinct recollection  of  the  Court  deciding  that  the  dollar  tax  was 
unconstitutional,  but  whether  it  was  the  Court  of  Common  Pleas 
or  the  Superior  Court,  I  don't  know. 

MR.  HUTCHISON:  The  county  of  Warren  took  this  up.  Mr. 
Richardson  was  the  attorney,  and  the  court  declared  it  was  consti- 
tutional— not  the  county  of  Y\^arren,  I  should  say,  but  the  county 
of  McKean,  at  Smethport,  took  up  this  case. 

MR.  KILLAM:  V^e  had  more  of  this  in  Pike. 

MR.  MARTIN:  What  Mr.  Drake  wants  to  know  is,  in  counties 
where  they  have  a  work  tax,  could  they  work  it  out?  I  should 
say  that  matter  was  in  their  hands.  In  townships  that  have  a 
cash  tax  it  would,  of  course,  have  to  be  paid  in  cash. 

MR.  McCREARY:  In  our  township  we  had  the  opinion  of  a 
good  attorney  on  it,  and  he  said  that  the  dollar  had  to  be  paid  in 
monej^ — that  it  was  a  money  tax,_  and  had  to  be  paid. 

A  Member:  In  Erie  it  was  decided  that  the  tax  can  not  be  col- 
lected from  non-residents — only  those  living  in  the  township. 

M"R.  McCREARY:  I  know  of  a  case  in  our  township  where  there 
is  property  held  by  three  persons — not  exactly  partners,  but  they 
all  have  an  interest  in  it,  and  they  collected  from  each  of  the  three 
that  dollar,  and  none  of  them  were  residents.  Now,  that  question 
concerning  non-residents  is  an  interesting  one.  I  think  there  is  no 
difficulty  about  paying  the  dollar  where  we  reside,  but  paying  it 
where  we  don't  live  is  another  thing. 

MR.  McCLELLAN:  Is  there  any  charge  regarding  the  one-quar- 
ter rebate  on  the  four-inch  tired  wagon?  Is  there  anv  repeal  of 
that  law? 

MR.  KILLAM:  There  has  been  a  case  recently  decided  declaring 
this  does  not  repeal  the  law  regarding  the  wide-tired  wagon.  The 
Judge  decided  that  the  use  of  the  wide-tired  v/agon  was  for  the 
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good  of  the  road,  and  the  man  who  used  the  wide-tired  wagon  was 
to  keep  his  twenty-five  per  cent,  of  the  road  tax,  not  to  exceed  live 
dollars. 

I  was  a  little  mixed  on  this,  but  the  member  over  there  is  right 
on  the  subject.  The  man  who  is  not  a  resident  of  the  township 
is  not  liable  for  the  payment  of  the  one  dollar.  But  this  does  not 
repeal  the  four-inch  tire  act. 

MR.  BILLINGS:  If  a  man  who  has  property  in  two  townships 
is  liable  to  the  payment  of  this  dollar  only  in  one,  how  about  the 
man  who  has  property  in  the  township,  and  lives  in  the  borough? 
Where  does  he  pay  it? 

MR.  McOREARY:  There  is  a  woman  in  our  town  who  has  prop- 
erty in  the  township,  and  she  has  been  obliged  to  pay  in  both  places; 
naturally  she  is  disgusted. 

MR.  NAGINEY:  A  great  many  of  these  cases  are  governed  by 
the  supervisors  of  the  township.  I  was  supervisor,  and  I  gave 
men  rebates  in  proportion  to  the  amount  of  the  taxes.  I  know  in 
our  township  it  was  decided  to  charge  each  person  one  dollar 
for  each  property  they  owned.  It  was  unjust,  but  what  were  we 
going  to  do  about  it? 

MR.  CLARK:  I  notice  that  some  people  think  it  is  a  good  thing. 
It  depends  upon  Avliere  you  live.  Out  in  our  county  about  half  the 
people  live  in  company  liouses  and  pay  no  taxes,  and  the  rest  of 
us  have  to  pay  for  them.  The  only  thing  they  have  is  a  lot  of 
valueless  dogs,  on  which  we  can't  collect  any  tax,  because  no  one 
owns  them. 

The  CHAIRMAN:  Gentlemen,  this  discussion  is  bringing  out  a 
great  deal  of  information.    Let  us  keep  it  going. 

SECRETARY  CRITCHFIELD:  There  is  another  thing  the 
farmers  are  interested  in,  and  that  is  the  bill  establishing  a  Board 
of  Examiners  for  Horseshoers.  I  would  be  glad  if  every  member 
of  the  Board  would  write  the  Governor  and  ask  him  to  veto  that 
bill.  [  don't  think  we  want  it.  I  have  so  expressed  myself,  but 
I  think  there  is  a  powerful  influence  being  brought  to  bear  upon 
him  to  sign  it.  It  comes  from  the  ITnion  shops,  and  is  simply 
giving  State  license  to  one  trades'  union. 

MR.  SNAVELY:  I  don't  know  anything  about  the  bill,  but  it 
strikes  me  that  it  would  be  a  good  idea  for  the  Board  to  pass  a 
resolution  and  submit  it  to  the  Governor.  • 

MR.  CLARK:  I  move  you  that  we,  as  a  Board,  request  the  Gov- 
ernor not  to  sign  this  bill. 

MR.  RODGERS:  I  second  that  motion. 

The  CHAIRMAN:  I  will  call  for  a  rising  vote  on  that. 

The  motion  was  carried  unanimously  by  rising  vote. 

MR.  McCLELLAN:  I  move  that  this  resolution  be  mailed  to  the 
Governor. 


23 


A  Member:  Why  not  send  a  telegram  to  the  Governor,  advising 
him  of  this  action? 

SECRETARY  CRITCHFIELD:  That  is  a  good  suggestion.  I  will 
do  so. 

The  following  resolution  was  telegraphed  to  the  Governor: 

"Resolved,  That  this  Board  respectfully  request  the  Governor 
to  disapprove  the  bill  providing  for  the  appointment  of  a  commis- 
sion to  examine  and  license  horseshoers  of  the  State." 

The  CHAIRMAN:  Next  on  the  program  is  Miscellaneous  Busi- 
ness. Is  there  anything  under  that  head?  If  not,  the  appropria- 
tions for  public  schools  in  the  State  might  be  explained.  I  don't 
know  whether  I  am  properly  informed  on  the  question,  but  the 
question  arises  in  my  mind  whether  the  |15,000,000  appropriated 
includes  the  amounts  for  the  high  schools,  and  is  also  to  cover  the 
salaries  of  county  superintendents — whether  that  comes  from  the 
same  fund.   Will  some  one  please  explain  the  situation? 

MR.  PERHAM:  I  think  I  can  answer  regarding  county  superin- 
tendents, but  about  the  other  I  don't  know.  The  county  superin- 
tendents are  not  paid  out  of  this  appropriation. 

MR.  HUTCHISON:  Mr.  Sheatz  told  me  the  other  day  that  the 
|!15,000,000  was  given  to  the  schools.  We  tried  to  get  |16,000,000, 
and  we  tried  to  get  more,  but  he  assured  me  that  we  would  not  get 
less  than  |15,000,00().  The  Grange  wanted  to  make  it  |1S,000,UOO, 
and  I  think  with  a  little  more  strategy  we  might  have  made  it  |16,- 
000,000,  but  as  it  is  we  managed  to  get  $15,000,000. 

The  CHAIRMAN:  The  Legislative  Record  reported,  as  I  remem- 
ber, 115,000,000.  I  may  be  wrong,  but  I  think  the  Legislative  Record 
said  the  normal  school  fund  was  to  come  out  of  this  |15,000,000. 

SECRETARY  MARTIN:  Of  course,  it  is  often  difficult  to  depend 
upon  our  memories,  but  my  recollection  is  that  this  $5,000,000  was 
to  be  added  to  the  |11,000,000.  Now,  if  I  am  correct  on  this  addi- 
tional appropriation,  making  it  up  to  |15,000,000,  there  was  no  part 
of  it  to  be  used  by  normal  schools,  but  it  was  to  be  used  for  public 
schools  and  township  high  schools. 

The  CHAIRMAN:  Represen1:ative'  Ailman  made  this  defense 
for  the  $18,000,000;  it  may  be  there  was  some  recent  action  of  which 
I  am  not  advised. 

MR.  HALL:  Mr.  Chairman,  I  don't  know  whether  what  I  am 
about  to  say  will  belong  properly  to  this  meeting,  but  I  wish  to 
extend  an  invitation  for  the  Board  at  the  next'  spring  meeting  to 
met  at  Coudersport.  We  have  there  the  county  seat,  and  the 
county  commissioners  offer  the  use  of  the  court  "house,  provided 
the  meeting  takes  place  the  last  week  in  Mav  or  first  week  in 
June.  My  term  expires  in  1909,  and  I  would  like  vou  to  meet  with 
us  before  that  time. 

MR.  RODGERS:  Mr.  President,  it  is  customary  to  arrange  at 
the  winter  meeting  for  the  spring  meeting. 
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The  CHAIRMAN:  Yes;  that  question  will  come  up  at  the  annual 
meeting  next  January  at  Harrisburg. 

SECRETARY  MARTIN:  There  are  a  number  of  townships  which 
should  have  an  Agricultural  Society.  The  requisite  to  membership 
in  the  Board  of  Agriculture  is  that  the  member  shall  represent  an 
Agricultural  Society.  Some  of  our  county  chairmen  and  Institute 
workers  should  be  members  of  the  Board  of  Agriculture.  I  simply 
throw  this  out  as  a  suggestion  that  if  there  could  be  some  other 
means  provided  by  which  additional  membership  in  this  Board 
could  be  procured/ it  might  be  well  to  consider  it. 

The  CHAIRMAN:  The  present  provisions  of  that  law  fan  be 
reached  by  every  county  in  the  State  with  little  trouble.  There 
is  very  little  trouble  iii  any  county  to  organize  an  Agricultural 
Society,  giving  them  authority  to  be  represented  in  this  Board. 
The  requirement  is  simply  the  organization,  and  the  annual  fee 
of  each^such  Society.  If  you  meet  this,  you  are  entitled  to  mem- 
bership, and  to  the  same  amount  from  your  county  commissioners, 
but  you  must  not  simply  say  you  raised  it,  you  must  be  able  to 
show  that  you  did  so.  Now,  if  there  are  any  members  of  the  Insti- 
tute who  wish  to  become  members  of  the  Board,  why  not  go  to 
work  and  organize  a  Society? 

MR.  McCREARY:  Could  the  County  Grange  be  called  an 
Agricultural  Society? 

The  CHAIRMAN:  No;  that  is  a  secret  organization.  An  Agri- 
cultural Society  must  be  a  public  organization,  so  as  to  give  every- 
body a  chance.  In  Lackawanna  they  have  a  number  of  active 
societies,  and  practically  run  the  Farmers'  Institutes  with  them; 
they  have  so  much  for  membership — say  twenty-five  or  fifty  cents, 
or  whatever  it  is— and  then  they  compete  with  each  other  for 
Institutes  in  different  portions  of  the  county,  and  are  entitled  to 
membership  in  the  State  Board. 

SECRETARY  MARTIN:  With  your  permission,  we  find  that 
we  have  Institute  workers  in  some  counties  very  anxious  to  become 
members  of  the  Board,  and— a  rather  singular  phenomenon,  often 
where  a  member  of  the  Board  is  elected,  we  never  see  him  at  our 
Institutes  at  all;  some  other  gentleman  takes  his  place.  Cumber- 
land, Blair,  Erie,  Monroe,  elect  members  of  the  Board,  and  not  a 
member  of  which  takes  charge  of  Farmers'  Institutes.  Venango 
has  no  member  of  the  Board,  but  has  a  manager  of  Institutes. 

MR.  TAYLOR:  Would  i{  not  be  ri;;ht  and  proper  to  ask  for  an 
amendment  to  the  law,  and  allow  the  other  organizations  to  repre- 
sent themselves  with  delegates?  Now,  as  has  already  been  said, 
they  elect  in  some  counties,  members  of  the  Board  who  take  very 
litiie  interest  in  the  work,  or  who  have  little  capability,  and  I  am 
in  favor  of  an  amendment  that  would  allow  a  representative  from 
some  other  organization  than  a  Fair  Association,  and  whether  it 
is  in  order  now,  or  sometime  in  the  future,  I  think  the  law  should 
be  so  amended. 

SECRETARY  CRITCIIFIELD:   I  doubt  very  much  if  we  can 
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get  it  better  than  we  have  it  at  the  present  time.  In  our  own 
county  we  have  a  Fair  Association,  and  we  have  an  Agricultural 
Society  that  i.s  older  than  the  Fair  Association.  The  Agricultural 
Society  has  not  had  a  fair  in  twenty-three  years,  but  the  member- 
ship fee  is  fifty  cents,  and  this,  with  our  annual  dues,  brings  into 
our  treasury  several  hundred  dollars  a  year,  and  this  money  is 
used  to  establish  libraries  in  the  different  townships.  When  we 
have  a  hundred  dollars  with  which  to  purchase  books,  we  call 
upon  our  county  commissioners  for  another  hundred,  and  in  that 
way  we  hope  to  have  in  a  little  while  a  circulating  library  that 
will  reach  every  farm  in  the  county.  I  don't  know  whether  or 
not  that  may  be  a  better  plan  than  in  Lackawanna  county,  where 
they  use  the  extra  money  for  Farmers'  Institutes.    We  do  not. 

A  Pomological  Society  would  bo  a  society  beneficial  to  the  inter- 
ests of  the  county;  an  Agricultural  Society,  a  Stock  Breeders'  Asso- 
ciation, any  such  society  could  be  organized,  provided  it  is  not  a 
secret  society.  As  the  Chairman  has  said,  the  Grange  cannot  be 
recognized,  because  it  is  a  secret  society.  It  must  be  open  to  the 
citizens  of  the  State. 

The  CHAIRMAN:  I  was  about  to  say  that  since  I  was  a  mem- 
ber of  the  Board — it  has  been  quite  a  long  period — there  have 
been  a  number  of  attempts  made  to  change  the  rule  of  admission, 
but  they  could  not  make  a  satisfactory  law,  so  it  has  been  left  as 
it  is.  You  cau't  make  a  rule  that  will  please  everybody,  and  I  thinlc 
I  appreciate  this  fact,  that  we  can  never  get  entirely  good,  but 
we  are  about  as  near  good  as  we  can  get.  That  is  my  judgment  after 
hearing  it  discussed  over  and  over  again.  Why,  it  used  to  be  a 
standing  fact  that  a  number  of  our  members  every  year  came  and 
tried  to  change  the  basis  of  representation,  but  it  was  always  voted 
down. 

MR.  HUTCHISON:  Mr.  Chairman,  if  it  be  in  order,  I  would  like 
to  extend  an  invitation  to  the  members  of  the  Board,  and  others, 
to  attend  the  commencement  at  our  State  College  next  week.  We 
will  provide  a  place  to  sleep  and  enough  to  eat  if  you  will  pay  your 
own  carfare.  That  is  all  we  ask  you  to  do.  We  are  going  to  have 
a  good  time.  There  are  going  to  be  good  people  and  good  cattle 
there,  and  I  hope  to  see  you  all  there. 

The  CHAIRMAN:  In  looking  over  the  minutes  of  the  Board  of 
Agriculture,  I  see  that  the  Board  met  in  Allentown  twenty-five 
years  ago  last  month — ^on  the  23d  of  May,  in  1882.  In  looking  over 
this  period,  I  find  that  the  only  member  of  the  Board  then  who  is 
here  today,  or  who  will  be  present  during  this  session,  is  myself. 
We  have  one  member  of  the  Board,  a  gentleman  very  prominent 
in  the  State,  who  has  been  a  member  of  the  Board  continually 
since  its  organization — his  name  is  Mullin — who  is  of  just  about  as 
much  use  to  us  as  a  mullein-stalk.  He  never  shows  us  the  light  of 
his  countenance.  He  was  in  Harrisburg  last  winter  while  the 
meeting  was  being  held  there,  but  he  passed  the  building  and  never 
showed  his  face.  I  say  this  with  no  personal  feeling  against  him 
at  all. 

With  the  exception  of  men  like  Eastburn  Reeder,  Julian  Hamil- 
ton and  a  few  others,  most  of  those  present  at  the  last  meeting  of 


26 


the  Board  in  Allentown  have  gone  over  to  the  other  side,  showing 
how  time  decreases  our  ranks.  New  men  are  constantly  coming 
to  talie  the  places  of  the  men  who  are  dropping  out  one  by  one. 

MR.  FENSTERMAKE'R:  Before  we  adjourn,  I  would  like  to 
say  it  is  still  early,  and  if  you  gentlemen  will  follow  me,  we  will 
go  over  to  the  roof  of  the  Allentown  National  Bank,  where  you 
can  have  a  beautiful  view  over  a  wide  stretch  of  country,  reaching 
from  the  Lehigh  Oap  of  the  Blue  Mountains  on  one  side  to  the 
South  Mountain  on  the  other.    I  think  it  will  repay  you. 

MR.  DRAKE:  There  is  one  law  of  interest  to  the  farmer  that 
failed  to  pass,  and  that  is  this  proposed  dog  law.  Now,  if  I  under- 
stand what  our  Secretary  told  me  this  morning,  we  want  to  hold 
meetings  and  get  together  on  this  question,  and  keep  it  alive  until 
the  meeting  of  the  next  Legislature  two  years  hence.  If  only  we 
can  hold  together,  and  our  State  College  will  stick  to  us,  I  think 
we  can  do  away  with  this  mutton  hospital.  What  is  the  use  of 
trying  to  keep  sheep,  if  you  have  to  do  with  them  as  I  have  had 
to  do  with  the  best  of  mine — roast  them  on  the  brush  heap  on 
account  of  these  curs  that  run  around  the  country?  Now,  there 
must  be,  according  to  that  bill,  an  owner  for  the  dog,  or  the  con- 
stable must  take  charge  of  him.  There  will  not  be  so  many  owner- 
less curs  roaming  over  the  country  if  we  keep  on  urging  the  matter, 
and  bring  it  before  the  next  Legislature. 

MR.  CLARK:  I  move  we  adjourn. 

This  motion  being  properly  seconded,  and  the  question  put,  it 
was  agreed  to. 
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LIST  OF  COUNTY  INSTITUTE  MANAGERS  FOR 

SEASON  OF  1906-7. 


County.  Name  and  Address  of  Chairman. 

Adams  A.  I.  Weidner,  Arendtsville. 

Allegheny  J.  S.  Burns,  Imperial,  R.  F.  D.  No.  1. 

Armstrong  S.  S.  Blyholder,  Neale. 

Beaver,   A.  L.  McKibben,  New  Sheffield. 

Bedford  W.  Clay  Lutz,  Bedford. 

Berks  Howard  G.  McGowan,  Geiger's  Mills. 

Blair  H.  L.  Harvey,  Juniata. 

Bradford  E.  E.  Chubbuck,  Rome,  R.  F.  D.  No.  16. 

Bucks  Watson  T.  Davis,  Ivyland. 

Butler  W.  H.  H.  Riddle,  Butler. 

Cambria  H.  J.  Krumenacker,  CarroUtown. 

Cameron  W.  H.  Howard,  Emporium. 

Carbon,   Brice  Brenckman,  Weatherly,  R.  F.  D. 

Centre,   John  A.  Woodward,  Howard. 

Chester  Dr.  M.  E.  Conard,  Westgrove. 

Clarion  S.  X.  McClellan,  Knox. 

Clearfield  E.  M.  Davis,  Grampian. 

Clinton,   Joel  A.  Herr,  Millhall,  R.  F.  D. 

Columbia,   A.  P.  Toung,  Millville. 

Crawford  J.  F.  Seavy,  Seagerstown. 

Cumberland,   Rev.  T.  J.  Ferguson,  Mechanicsburg. 

Dauphin  S.  F.  Barber,  Harrisburg. 

Delaware  R.  M.  Heyburn,  Ward. 

Elk  J.  B.  Werner,  St.  Marys. 

Erie  Archie  Billings,  Edinboro. 

Fayette  Sylvester  Duff,  Smock. 

Forest  C.  A.  Randall,  Tionesta. 

Franklin  J.  P.  Young,  Marion. 

Fulton,   R.  M.  Kendall,  McConnellsburg. 

Greene  J.  W.  Stewart,  Jefferson. 

Huntingdon,   G.  G.  Hutchison,  Warrior's  Mark. 

Indiana  S,  M.  McHenry,  Indiana. 

Jefferson,   Peter  B.  Cowan,  Brookville. 

Juniata  Matthew  Rodgers,  Mexico. 

Lackawanna,   Horace  Seamans,  Factoryville. 

Lancaster,   W.  H.  Brosius,  Drumore. 

E.  S.  Hoover,  Lancaster. 

Lawrence  Saml.  McCreary,  Volant,  R.  F.  D. 

Lebanon,  Edward  Shuey,  Lickdale. 

Lehigh,   p.  s.  Fenstermaker,  Allentown. 

Luzerne,   j.  E.  Hildebrandt,  Dallas,  R.  F.  D. 

Lycoming  A.  J.  Kahler,  Hughesville. 

McKean  L.  W.  Howden,  Corryville. 

Mercer  W.  C.  Black,  Mercer. 
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County.  Name  and  Address  of  Chairman. 

Mifflin  M.  M.  Naginey,  Milroy. 

Monroe  Randall  Bisbing,  East  Stroudsburg. 

Montgomery  Jason  Sexton,  North  Wales. 

Montour  C.  A.  Wagner,  Ottawa. 

Northampton  Wm.  F.  Beck,  Easton,  R.  P.  D.  No.  1. 

Northumberland  I.  A.  Eschbaeh,  Milton,  R.  F.  D.  No.  1. 

Perry,   A.  T.  Holman,  Millerstown. 

Philadelphia  Dr.  W.  H.  Ridge,  Trevose. 

Pike  B.  P.  Killam,  Paupack. 

Potter  Horace  H.  Hall,  EUisburg. 

Schuylkill  W.  H.  Stout,  Pinegrove. 

Snyder,   Chas.  Miller,  Salem. 

Somerset,   Jacob  S.  Miller,  Friedens. 

Sullivan,   E.  R.  Warburton,  Dushore,  R.  F.  D.  No.  3. 

Susquehanna  F.  A.  Davies,  Montrose. 

Tioga,   F.  E.  Field,  No.  209  Caldwell  Ave.,  Blmira. 

Union  J.  Newton  Glover,  Vicksburg. 

Venango,   W.  A.  Crawford,  Cooperstown. 

Warren  Geo.  A.  Woodside,  Sugargrove. 

Washington,   D.  S.  Taylor,  Raccoon. 

AVayne,   W.  E.  Perham,  Niagara. 

Westmoreland  M.  N.  Clark,  Claridge. 

Wyoming,   D.  A.  Knuppenbnrg,  Lake  Carey. 

Tork  G.  F.  Barnes,  Rossville. 
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LIST  OF  INSTITUTE  LECTURERS  FOR 
SEASON  OF  1906-7. 


Armsby,  Dr.  H.  P.,  State  College ,  Centre  county. 

Barber,  S.  F.,  Box  104,  Harrisburg-,  Dauphin  county. 

Barclay,  Richard  D.,  Haverford,  Montgomery  county. 

Bashore,  Dr.  Harvey  B.,  "West  Fairview,  Cumberland  county. 

Beardslee,  R.  L.,  "Warrenham,  Bradford  county. 

Black,  Wm.  C,  Mercer,  Mercer  county. 

Bond,  M.  S.,  Danville,  Montour  county. 

Brodhead,  C.  W.,  Montrose,  Susquehanna  county. 

Bruckart,  J.  W.,  Lititz,  Lancaster  county. 

Burns,  J.  S.,  Imperial,  R.  F.  D.  No.  1,  Allegheny  county. 

Butz,  Prof.  Geo.  C,  State  College,  Centre  county. 

Campbell,  J.  T. ,  Hartstown,  Crawford  county. 

Clark,  M.  N. ,  Claridge,  "Westmoreland  county. 

Cooke,  Prof.  Wells  W.,  No.  1328  T'welfth  St.,  N.  W.,  "Washington,  D.  C. 
Cox,  J.  "W.,  New  Wilmington,  Lawrence  county. 
Cure,  Z.  T. ,  Jermyn,  Lackawanna  county. 

Detrich,  Dr.  J.  D.,  "West  Chester,  R.  F.  D.  No.  12,  Chester  county. 

Drake,  W.  M.  C,  Volant,  Lawrence  county. 

Frear,  Dr.  Wm.,  State  College,  Centre  county. 

Fritz,  Mrs.  Sarah  B.,  Duncannon,  Perry  county. 

Funk,  Dr.  J.  H.,  Boyertown,  Berks  county. 

Hall,  Horace  H. ,  Ellisburg,  Potter  county. 

Herr,  Joel  A.,  Millhall,  R.  F.  D.,  Clinton  county. 

Hill,  W.  F. ,  Chambersburg,  Franklin  county. 

Hoover,  E.  S. ,  Lancaster,  Lancaster  county. 

Hull,  Geo.  E.,  Transfer,  R.  F.  D.,  Mercer  county. 

Kahler,  A.  J.,  Hughesville,  Lycoming  county. 

Kester,  R.  P.,  Grampian,  Clearfield  county. 

Ledy,  J.  H.,  Marion,  Franklin  county. 

Lehman,  Amos  B.,  Fayetteville,  Franklin  county. 

Lighty,  L.  "W. ,  East  Berlin,  Adams  county. 

Mairs,  Prof.  T.  I.,  State  College,  Centre  county. 

Massey,  Prof.  W.  F.,  No.  205  St.  Marks  Square,  Philadelphia. 

McDowell,  Prof.  M.  S.,  State  College,  Centre  county. 

Menges,  Prof.  Franklin,  York,  York  county. 

Miller,  Prof.  Norman  G. ,  Asst.  Economic  Zoologist,  Harrisburg. 

Northup,  Henry  W. ,  Dalton  R.  F.  D.  No.  1,  Lackawanna  county. 

Orr,  T.  E. ,  Beaver,  Beaver  county.  \ 

Owens,  Prof.  "Wm.  G. ,  Lewisburg,  Union  county. 

Peachey,  J.  H.  Belleville,  Mifflin  county. 

Philips,  T.  J.,  Atglen,  Chester  county. 

Phillips,  E.  L. ,  New  Bethlehem,  Clarion  county. 

Pillsbury,  Prof.  J.  P.,  State  College,  Centre  county. 

Schock,  Oliver  D.,  Asst.  Dairy  and  Food  Commissioner,  Harrisburg. 

Schwarz,  R.  F.,  Analomink,  Monroe  county. 
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Seeds,  R.  S.,  Birmingham,  Huntingdon  county. 
Smith,  J.  O. ,  Trough  Creek,  Huntingdon  county. 
Stout,  W.  H.,  Pinegrove,  Schuylkill  county.  ' 
Thayer,  Dr.  I.  A.,  New  Castle,  Lawrence  county. 
Tower,  Dr.  E.  E.,  No.  5414  Osage  Avenue,  Philadelphia. 
Van  Norman,  Prof.  H.  E. ,  State  College,  Centre  county. 
Wagner,  P.  J.,  Harrison  city,  Westmoreland  county. 
Wallace,  Mrs.  Mary  A.,  EUwood  city,  Lawrence  county.  - 
Watts,  D.  H.,  Kerrmoor,  Clearfield  county. 
Waychoff,  G.  B.,  Jefferson,  Greene  county. 
Weld,  R.  J.,  Sugargrove,  Warren  county. 
Wittman,  W.  Theo.,  Allentown,  Lehigh  county. 
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MEETING  OF  FARMERS'  ANNUAL  NORMAL 

INSTITUTE. 


PROGRAM. 

First  session  convenes  Tuesday  Evening,  June  4,  1907. 
MR.  P.  S.  FENSTERMA'KER,  Allentown,  Pa.,  Chairman. 
Call  to  order  7.30. 

Address  of  Welcome  by  Hon.  M.  C.  L.  Kline,  Allentown,  Pa.  Voluntary  re- 
sponses by  Members  of  Institute. 

1.  "THE  WASTE  AND  SAVING  OF  THE  WATER  IN  THE  SOIL."  (Illus- 
trated by  charts.)    (40  minutes,  and  20  minutes  for  questions.) 

Mr.  H.  B.  Hilton,  Port  Allegany,  Pa. 


Wednesday  Morning,  June  5,  1907. 
HON.  WM.  F.  BECK,  Nazareth,  Pa.,  Chairman. 
Call  to  order  9.00. 

1.  "NATURAL,  AGENCIES  IN  SOIL  IMPROVEMENT."    (40  minutes,  and  20 

minutes  for  questions.) 

Prof.  E.  B.  Voorhees,  Director  New- 
Jersey  Agricultural  Experiment 
Station,  New  Brunswick,  N.  J. 

2.  "WHAT  THE  CHEMIST  HAS  FOUND  IN  PENNSYLVANIA  SOILS  AND 

THE  RELATION  OF  CHEMISTRY  TO  AGRICULTURE."(40  minutes, 
and  20  minutes  for  questions.) 

Dr.  Wm.  Frear,  Chemist,  Dept.  of 
Agriculture  and  Experiment  Sta- 
tion, State  College,  Pa. 

3.  "WHERE  CROP  YIELDS  ARE  LIMITED  BY  LACK  OF  PHOSPHORIC 

ACID  AND  OF  LIME  IN  THE  SOIL."  (40  minutes,  and  20  minutes  for 
questions.) 

Mr.  Alva  Agee,  State  College,  Pa. 


Wednesday  Afternoon,  June  5,  1907. 
MR.  JOEL  A.  HERR,  Millhall,  Pa.,  Chairman. 
Call  to  order  1.20. 

1.  "MODERN  TREATMENT  OF  THE  APPLE  ORCHARD."    (40  minutes,  and 

20  minutes  for  questions.) 

Prof.  Geo.  C.  Butz,  State  College,  Pa. 

2.  "THE  PEACH;  HOW  TO  RAISE  AND  MARKET."     (40  minutes,  and  20 

minutes  for  questions.) 

Dr.  J.  H.  Funk,  Boyertown,  Pa. 
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"Wednesday  Evening,  June  5,  1907. 
MR.  A.  P.  YOUNG,  Millville,  Pa.,  Chairman. 
Call  to  order  7.30. 

1.  "SOCIAL  SIDE  OF  FARM  LIFE." 

Mrs.  Sarah  B.  Fritz,  Duncannon,  Pa. 

2.  "RURAL  EDUCATION." 

Dr.  A.  C.  True,  Director,  Experiment 
Station,  U.  S.  Dept.  of  Agriculture, 
Washington,  D.  C. 

8.  "THE  SUCCESSFUL  FARMER'S  EDUCATION." 

Prof.  Wm.  G.  Owens,  Lewisburg,  Pa. 


Thursday  Morning,  June  6,  1907. 
MR.  S.  F.  BARBER,  Harrisburg,  Pa.,  Chairman. 
Call  'to  order  9.00. 

1.  "ON  WHAT  DOES  THE  QUALITY  OF  BUTTER  DEPEND."    (40  minutes 

and  20  minutes  for  questions.) 

Prof.  H.  B.  Van  Norman,  State  College,  Pa. 

2.  "SHEEP  HUSBANDRY  AND  MUTTON  GROWING."     (40  minutes,  and  20 

minutes  for  questions.) 

Prof.  T.  I.  Mairs,  State  College,  Pa. 

3.  "PRACTICAL  POULTRY  KEEPING  FOR  PENNSYLVANIA."    (40  minutes, 

and  20  minutes  for  questions.) 

Mr.  W.  Theo.  Wittman,  Allentown,  Pa. 


Thursday  Afternoon,  June  6,  1907. 
MR.  B.  F.  KILLAM,  Paupack,  Pa.,  Chairman. 
Call  to  order  1.30. 

FARMERS'  INSTITUTE  SESSION, 
opening  address  by  HON.  A.  L.  MARTIN,  Director  of  Institutes. 
1.  "WHAT  SHOULD  BE  THE  QUALIFICATIONS  OF  THE  STATE  LECTUR- 
E'RS  '* 

Mr.  J.  Newton  Glover,  County  Chair- 
:  man,  Union  County,  Vicksburg,  Pa. 

2  "HOW  LONG  BEFORE  DATE  OF  INSTITUTES  SHOULD  THE  ADVER- 
TISING BE  DONE,  AND  SHOULD  PROGRAM  OF  MEETING  BE 
USED  FOR  ADVERTISING  PURPOSES." 

Hon.  Howard  G.  McGowan,  County 
Chairman,    Berks    County,  Gelgers 
Mills,  Pa. 
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3.  "SHOULD  COUNTY  CHAIRMAN  ACT  AS  PRESIDING  OFFICER  AT  THE 
DIFFERENT  SESSIONS  OF  HIS  INSTITUTE;  IF  NOT,  HOW 
SHOUIiD  THE  PRESIDING  OFFICER  BE  SELECTED." 

Rev.  T.  J.  Ferguson,  County  Chair- 
man, Cumberland  County,  Mechan- 
icsburg,  Pa. 

i.  "HOW  MANY  VACATIONS  SHOULD  OCCUR  DURING  THE  INSTITUTE 
SEASON." 

Hon.  T.  J.  Philips,  At&len,  Pa. 

5.  "SHOULD  OUR  INSTITUTES  BEGIN  EARLIER  OR  LATER  IN  THE  SEA- 

SON." 

Mr.  J.  H.  Peachey,  Belleville,  Pa. 

6.  "IS  IT  THE  DUTY  OF  CHAIRMEN  OF  INSTITUTES  TO  ATTEND  ALL 

MEETINGS  IN  THEIR  COUNTY." 

Mr.  Horace  H.  Hall,  County  Chair- 
man, Potter  County,  Ellisburg, 
Pa. 

7.  "WHAT  LEADING  SUBJECTS  SHOULD  BE  PRESENTED  AT  OUR  IN- 

STITUTES THE  COMING  SEASON." 

Prof.  Franklin  Menges,  York,  Pa. 

8.  "WHAT    PORTION    OF    THE    PROGRAM    SHOULD    BE    FILLED  BY 

LOCAL  TALENT." 

Mr.  Henry  W.  Northup,  Dalton,  Pa. 

9.  "OBSERVATIONS  AND  COMMENTS  ON  INSTITUTE  WORK  FROM  THE 

LECTURERS'  STANDPOINT." 

Mr.  Robert  S.  Seeds,  Birmingham, 
Pa.  . 

Note.— This  session  is  devoted  to  the  work  of  Institute  Managers  and  State 
Lecturers.  Speakers  assigned  to  open  the  various  subjects  are  limited  to  ten 
minutes.    In  the  general  discussion,  five  minutes  will  be  allowed  to  each  speaker. 


Thursday  Evening,  June  6,  1907. 
MR.  GEO.  G.  HUTCHISON,  Warriors  Mark,  Pa.,  Chairman. 
Call  to  order  7.30. 

1.  "WHAT  NEXT?"    (40  minutes,  and  20  minutes  for  questions.) 

Dr.  Thomas  F.  Hunt,  State  College, 
Pa. 

2.  "THE    LAWS  OF  PENNSYLVANIA  FOR  THE  IMPROVEMENT  AND  IN- 

SPECTION' OF  LIVESTOCK  "  !40  minutes,  and  20  minutes  for  ques- 
tions.) 

Dr.  Leonard  Pearson,  State  Veteri- 
narian, Harrisburg,  If  a, 
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3.  "HOW  THE  FEDERAL  MEAT  INSPECTION  IS  CONDUCTED."    (40  min- 
utes, and  20  minutes  for  questions.) 

Dr.  E.  E.  Tower,  Bureau  of  Animal 
Industry,  P.  O.  Building,  Philadel- 
delphia,  Pa. 


Friday  Morning-,  June  7,  1907. 

Call  to  order  9.00. 

Delegates,  by  invitation,  to  visit  farm  of  Mr.  J.  W.  Eckert  and  Col.  H.  C. 
Trexler's  trout  pond;  also  fair  grounds  and  the  great  duck  farm. 


PROCEEDINGS  OF  THE  FARMERS'  ANNUAL  NORMAL  IN 
STITUTE,  HELD  IN  THE  Y.  M.  C.  A.  AUDITORIUM,  ALLEN- 
TOWN,  PA.,  JUNE  4-7,  1907. 


Allentown,  Pa.,  June  4,  1907,  7:30  P.  M. 

The  meeting  came  to  order,  with  P.  S.  Fenstermaker  in  the  Chair. 

The  CHAIRMAN:  "We  will  open  out  session  this  evening  with 
music,  which  will  be  furnished  by  the  Wolfe  family. 

A  duet  on  cornet  and  piano  followed. 

The  CHAIRMAN:  Ladies  and  Gentlemen:  It  is  our  custom  in  this 
section  of  the  country  to  open  all  gatherings  of  this  kind  with  prayer. 
\A"e  will  now  be  led  in  prayer  by  Rev.  Steimle,  of  St.  John's  Lutheran 
Church. 

After  prayer  by  Rev.  Steimle,  the  following  brief  address  was 
made. 

The  CHAIRMAN:  I  thank  you  for  the  honor  you  have  paid  me  in 
permitting  me  to  preside  at  this  opening  session,  and  also  in  coming 
to  this  town — my  own  ho.me  town.  If  there  is  anything  lacking 
that  was  promised  you  at  Harrisburg,  please  let  me  know,  and  I  will 
try  to  remedy  it. 

I  can't  take  you  to  the  great  cattle  sale  of  T.  S.  Cooper,  because 
that  is  over,  and  I  am  sorry.  It  was  a  wonderful  sale.  W^hy,  a  little 
Lehigh  count}'  raised  calf  brought  fl0,500,  and  other  prices  in  pro- 
portion. We  have,  however,  a  program  cut  out  for  your  informa- 
tion, pleasure  and  enjoyment,  and  I  hope  that  it  will  really  give  you 
pleasure,  and  that  you  will  leave  us  with  pleasant  memories,  and  re- 
turn again  to  visit  us. 

It  now  gives  me  pleasure  to  introduce  to  you  Hon.  M.  C.  L.  Kline, 
himself  a  farmer,  and  the  son  of  a  farmer,  who  represents  our 
farmers  in  the  halls  of  Congress.   He  will  now  address  us. 


ADDRESS  OF  WELCOME. 


By  Hon.  M.  C.  L.  Kline,  Alhntown,  Pa. 


Mr.  President,  Ladies  and  Gentlemen:  On  behalf  of  the  Local 
Committee  of  the  Citizens  of  Allentown,  and  the  agricultural  inter- 
ests of  this  community,  I  extend  a  most  hearty  and  grateful  welcome 
to  the  representatives  of  the  Farmers'  Annual  Normal  Institute.  We 
are  delighted  to  have  you,  as  representatives  and  exponents  of  agri- 
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culture,  with  us  to  night,  aud  during  this  week,  and  upon  any  other 
occuhiioii.  We  want  you  to  feel  at  home  while  you  are  here  with 
us,  and  we  recognize  that  you  are  all  men  of  good  character,  men 
of  influence  in  the  communities  in  which  you  reside,  men  who  do 
not  require  police  supervision  whilst  you  are  with  us,  and  we  accord 
to  you  the  fullest  freedom  and  liberty  of  action  during  your  pres- 
ence with  us.  For  many  years  this  attractive  and  beautiful  city 
was  denominated  the  "(Jity  of  Conventions,"  and  delegates  who 
came  here,  representing  their  different  organizations,  were  always 
glad  to  return  when  opportunity  presented  itself.  Just  a  few  weeks 
ago  Admiral  Schley  made  us  a  visit,  and  he  said  in  an  address  to 
five  thousand  children,  and  thousands  of  grown-up  people,  right 
here  on  the  square,  that  Allentown  is  the  largest  city  of  fifty  thou- 
sand population  in  the  United  States,  and  probably  in  the  world. 

As  I  said  before,  we  are  delighted  to  have  you  with  us  today.  We 
are  a  hospitable  people;  we  take  the  stranger  right  into  our  confi- 
dence; we  show  him  our  beautiful  homes;  we  show  him  our  fine 
business  houses,  our  elegant  buildings,  our  numerous  mills  and  fac- 
tories; sometimes  we  introduce  hi.ra  to  our  handsome  ladies,  and  last, 
if  not  least,  we  show  him  our  fertile  farms  as  an  evidence  of  the 
great  prosperity  this  county  has  been  enjoying.  Our  ambition  is 
to  please,  and  we  do  not  want  any  one  to  go  away  dissatisfied.  In 
addition,  this  is  the  home  of  the  great  Allentown  Fair,  of  which  all 
of  you  no  doubt  have  heard,  and  many  of  you  have  seen — an  insti- 
tution which  pays  larger  premiums  than  any  other  similar  org^aniza- 
tion  in  this  Commonwealth  of  Pennsylvania,  or  possibly  in  the 
United  States,  and  which  has  the  advantage  of  being  located  in 
this  county,  whose  farms  are  known  for  their  thrift  and  fertility 
throughout  all  this  State,  and  probably  throughout  the  Middle  West 
'  and  South  of  the  Federal  states  of  this  Union.  I  trust  you  will  soon 
return  to  visit  our  great  Fair. 

You,  as  representatives  of  the  State  Board  of  Agriculture  and 
Farmers'  Normal  Institute,  come  to  us,  representing  the  most  hon- 
orable and  primeval  occupation  under  the  sun — the  tilling  of  the 
soil.  It  is  hardly  necessary  to  state  that  the  Department  of  Agri- 
culture is  the  most  important  of  all  the  divisions  of  the  United 
States  Government,  where  there  is  plenty  of  land  waiting  for  the 
plow.  There  are  plenty  of  prosperous  people,  and  more  people  had 
better  be  engaged  in  tilling  the  soil  today  than  are  now  doing  so. 

The  United  States,  in  my  judgment,  is  the  richest  and  most  blessed 
of  all  farming  countries.  Its  varieties  of  climate  and  varieties  of 
soil  make  it  possible  to  produce  almost  everything  that  can  be 
evolved  by  the  agriculturist,  the  horticulturist  or  the  stock  breeder, 
and  the  time  is  coming  when  the  fertile  farm  lands  will  be  one  of 
the  most  valuable  assets  of  this  country.  A  century  ago  Benjamin 
Franklin,  that  shrewd  and  far-seeing  "philosopher,  said  that  this 
country  rated  its  manufactures  too  high;  that  its  real  source  of  pros- 
perity is  in  its  agriculture.  Franklin  was  probably  wrong  in 
depreciating  the  value  of  manufactures;  but  has  it  not  already  been 
demonstrated  that  not  manufacture,  but  agriculture,  is  the  source 
of  our  present  greatness?  Franklin  spoke,  however,  as  another  said, 
with  the  tongue  of  a  prophet,  because  Jiis  words  have  higher  value 
at  the  present  time, 
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Now,  gentlemen,  I  believe  is  the  time;  now  is  the  period,  during 
this  period  of  unprecedented  prosperity,  during  these  years  of  full 
ears  and  fat  kine,  to  make  a  mighty  effort  to  prevent  the  poor  ears 
and  the  lean  kine  from  destroying  the  land.  I  believe  that  the  present 
is  the  time  to  demonstrate  'what  the  historian  Gibbon  says— that  . 
agriculture  is  the  foundation  of  manufacture. 

What  is  making  farming  unproductive  is  lack  of  help  to  run  the 
farm.  I  hope  this  time  will  soon  be  over,  and  our  boys  and  girls, 
instead  of  rushing  to  the  city,  already  overcrowded  and  congested, 
to  compete  in  the  line  of  manufacture,  that  labor  may  return  to 
our  farms,  and  take  up  the  occupation  of  farming,  which  Washing- 
ton, our  first  President,  himself  a  farmer,  said  was  the  noblest  occu- 
pation under  the  sun.  The  tendency  of  the  present  population  of 
the  farming  districts  towards  the  congested  city  is  a  menace  to  the 
prosperity  of  America.  Much  of  that  strength  and  brain  force, 
which  ha^s  been  snch  a  power  in  our  cities,  was  nurtured  on  the 
farm,  but  I  believe  that  the  twentieth  century  will  be  the  time  when 
the  farmer  will  be  recognized  as  the  king  among  mankind.  America 
herself  will  be  recognized  as  the  ideal  place  for  the  farmer;  we 
have  the  climate  (even  though  at  the  present  time  our  weather 
changes  twenty-live  times  in  twenty-four  hours);  we  have  the  brain, 
we  have  the  brawn,  to  make  this  country  second  to  none.  The  time 
is  coming,  gentlemen,  when  it  will  be  necessary  for  you  to  farm  more 
proiitably,  and  more  scientifically,  in  order  to  feed  the  human  r'ace, 
and  also  the  humbler  orders  of  animal  life  dependent  upon  man. 
Agriculture  is  the  sonrce  of  supply.  This  moruing  approximately 
85,000,000  people  woke  up  and  expected  to  receive  their  daily 
bread,  whether  they  paid  for  it  or  not,  and  other  less  favored  coun- 
tries are  looking  to  our  American  farmer  to  feed  their  hungry  mil- 
lions. Gentlemen,  it  is  the  duty  of  the  farmer  to  step  in  and  fill 
the  mouths  of  these  hungry  millions — nay,  starving  millions.  If,  by 
some  catastrophe,  the  source  of  supply  should  be  cut  off  for  a  few 
days,  for  a  few  weeks,  it  would  throw  this  country  out  of  existence. 
It  will  soon  be  a  problem  for  us  to  feed  our  own  millions,  without  hav- 
ing anything  to  spare  for  the  hungry  ones  of  other  countries.  How- 
ever, it  is  not  in  my  province,  nor  in  my  ability,  to  stand  here  this 
evening  and  discuss  that  phase  of  the  problem. 

In  conclusion,  I  want  to  thank  you  for  the  privilege  you  have 
given  me  of  addressing  you  this  evening.  I  feel  an  interest  in  the 
work  of  this  Institute,  because  I  feel  it  is  a  great  work — a  work  for 
good.  I  again,  gentlemen,  extend  to  you  our  hearty  welcome,  and 
trust  your  brief  stay  in  our  city  may  long  be  remembered  for  the 
knowledge  acquired,  for  the  influence  exerted,  and  for  the  hospital- 
ity extended. 

MR.  FENSTERMAKER:  It  seems  I  am  always  behind.  At  the 
meeting  of  the  State  Board  this  afternoon  we  were  informed  that 
the  Board  had  met  here  twenty-five  years  ago.  Now,  I  thought  this 
would  be  the  first  meeting  here,  and  I  was  congratulating  myself 
upon  having  been  instrumental  in  bringing  it  here.  We  have,  how- 
ever, with  us  one  of  the  members  of  the  Board  who  was  here  at  that 
first  meeting  twenty-five  years  ago,  and  I  will  call  upon  him  to  make 
a  few  remarks.  I  refer  to  the  Hon.  Joel  Herr,  of  Clinton  county. 
Will  you  please  address  us? 
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MR.  HERE'S  ADDRESS. 

Mr.  President,  Mr.  Kline  and  Ladies  and  Gentlemen:  It  affords  me 
a  great  deal  of  pleasure  to  renew  your  ae(iuaintance  after  an  absence 
of  twenty-live  years.  I  did  not  recognize  from  anything  that  I 
remember  of  Allentown  that  I  really  was  in  Allentown,  but  when 
I  looked  around  aud__saw  the  people  of  Allentown,  saw  the  pleasant 
countenances,  saw  the  evidences  of  thrift  and  success  among  the 
people,  the  solid,  steady  Pennsylvania  Dutch  people  of  Allentown,  I 
felt  at  home,  because  I  knew  I  was  among  a  brawny,  intelligent,  pro- 
gressive, ambitious  people,  that  nobody  need  be  ashamed  of. 

It  is  a  matter  of  regret  to  me  that  so  few  members  of  the  Board 
who  visited  with  us  twenty-five  years  ago  are  living  and  here  with  us 
today.  Dr.  Barnes  was  then  your  representative,  and  th~e  last  time 
I  met  him  he  said:  "Well,  Herr,  you  and  I  are  'among  the  old  mem- 
bers of  the  Board,  and  I  believe  you  will  outlast  me  yet,'"  and,  sure 
enough,  I  have.  With  one  exception,  I  believe  I  am,  in  point  of  serv- 
ice, the  oldest  member  of  the  l^oard  of  Agriculture,  and  I  am  proud 
to  say  that  I  have  been  able  to  attend  all  the  meetings  of  the  Board 
except  one. 

I  appreciate  the  work  of  agricuKure,  and  the  work  of  the  De- 
partment of  Agriculture,  and  what  iias  grown  out  of  it — the  Farm- 
ers' Institutes.  May  I  call  your  attention  to  just  a  few  facts  in 
connection  with  the  Board  of  Agriculture?  A  bill  authorizing  the 
formation  of  the  Board  was  passed  by  the  Legislature  in  187G, 
largely  through  the  efforts  of  Dr.  J.  P.  Edge,  and  the  Bo'ard  held  its 
first  meeting  on  September  1,  1877,  with  fifteen  delegates  in  attend- 
ance. Not  one  of  the  executive  office  rs,  not  one  of  those  appointed 
by  the  Governor  at  that  time,  is  living  today,  and  very  few  of  the 
delegates  are  still  living.  With  the  exception  of  Dr.  J.  P.  Edge, 
Professor  Hamilton,  C.  H.  Mulliu,  Eastburn  Reeder  and  myself, 
nearly  all  have  passed  to  the  other  side,  so  far  as  I  know.  The 
Department  of  Agriculture  was  created  in  1895,  and  since  that  time 
the  Board  has  been  an  adjunct  of  that  department  in  carrying  out 
the  work  of  the  Farmers'  Institutes.  In  most  cases  the  members 
of  the  Board  of  Agriculture  are  today  the  managers  of  the  insti- 
tutes in  the  various  parts  of  the  State. 

Now,  I  am  very  much  interested  in  this  work,  because  of  its  great 
educational  value.  T  need  not  go  into  detail  at  a  meeting  of  this 
kind,  but  T  want  to  call  your  attention  to  this:  That  as  educators 
of  the  farming  class  we  aim  to  make  our  homes  brighter,  and  better, 
and  li'a})i)ier:  to  keep  the  people  on  the  farm;  to  make  farming 
profitable,  and  to  raise  the  standard  of  agriculture;  and  in  doing 
that  we  add  to  the  material  wealth  and  prosperity  of  our  great  Com- 
monwealth, and  if  we  do  not  get  a  return  in  dollars  and  cents  after 
the  value  of  this  woi'k  becomes  known,  in  the  State  of  Pennsylvania, 
then  I  consider  that  our  work  is  a  failure.  But,  on  the  contrai'v, 
I  believe  that  the  close  observer  will  notice  that  the  agricultural 
wealth  of  the  State  of  Pennsylvania,  since  the  organization  of  these 
Farmers'  Institutes,  has  materially  increased:  so,  as  I  look  upon 
the  work  of  the  Farmers'  Institute,  it  is  an  investment,  rather  than 
an  appropriation  to  the  Department  of  Agriculture,  and  I  believe 
that  it  is  an  investment  that  will  pay  big  returns  in  the  work  of  the 
farmer,  and  in  the  increased  happiness  and  convenience  of  his  home. 
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I  will  say  io  the  people  of  Alleutown,  we  are  glad  to  meet  you, 
glad  to  greet  yon,  because  we  all  believe  tliat  we  are  comiug  to  a 
community  where  We  will  receive  some  good,  and  hope  we  may  give 
you  some'goodjn  return.  We  are  being  right  royally  entertained, 
and  look  forward  to  a  successful  farmers'  meeting. 

MR.  FENSTERMAKER:  I  will  now  call  upon  Professor  Menges,  a 
Pennsylvania  Dutchman  himself,  to  say  something  to  us. 

ADDRESS  OF  PROFESSOR  MENGES. 


Mr.  Chairman,  Ladies  and  Gentlemen:  It  gives  me  a  great  deal 
of  pleasure,  as  a  Pennsylvania  Dutchman,  to  come  right  down  here 
to  Allentown,  w'here  a"^  hundred  and— how  many?— years  ago  you 
started  here  (By  Mr.  Kline:  In  1812  w^e  became  a  separate  county; 
we  propose  soon  to  celebrate  the  centennial  of  our  organization)— 
but  you  started  farming  much  longer  ago  than  that.  You  are  the 
fellows  that  furnished  the  wheat  to  feed  Washington's  army.  In 
fact,  you  began  farming  here  in  Pennsylvania  before  the  Quakers 
settled  the  State.  It  was  settled  by  the  Dutch  originally,  you  know, 
and  they  have  been  farming  ever  since,  and  today  the  Pennsylvania 
farmer  is  known  over  the  entire  United  States;  and  whenever  you 
go  West,  or  to  any  other  section  of  the  country,  and  tell  so.mebody 
that  you  are  from  Pennsylvania,  they  at  once  regard  you  as  a  Dutch- 
man, whether  you  are  one  or  not.  This  is  the  kind  of  reputation 
you  have  made  for  us,  and,  as  you  did  such  capital  work  more  than 
a  century  ago  in  helping  to  establish  this  nation,  we  have  come  here 
in  order  that  we  may  imbibe  some  of  the  spirit  that  animated  you 
at  that  time  to  go  for^vard  in  this  agricultural  work. 

Now,  my  friends,  you  have  welcomed  to  your  city  a  set  of  men 
who  are  engaged,  I  think,  in  one  of  the  noblest  callings  in  the  State 
of  Pennsylvania.  The  ancestors^ — your  ancestors^ — were  .men  and 
women  of  energy  and  integrity,  ancl  here  is  a  set  of  men  who  have 
come  to  Allentown  this  evening  who  are  making  farming  honorable. 
That  w^as  not  so  in  some  communities,  and  it  is  not  so  today  in 
some  communities.  There  are  communities  where  labor  is  not  re- 
garded as  honorable;  but  here  is  a  set  of  ,men  who  are  not  only 
laborers  themselves,  but  are  trying  to  make  the  labor  of  the  farm 
honorable.  They  are  not  only  laboring  themselves,  but  they  are 
interested  in  the  farm,  and  desire  to  interest  others  in  it,  so  they 
go  round  as  instructors  in  their  special  lines,  trying  to  get  men 
to  work  their  farms  on  scientific  principles,  along  scientific  lines. 
That  is  exactl.v  what  these  men  are  doing.  They  are  trying  to  intro- 
duce scientific  principles,  that  are  calculated  to  make  the  farmer  a 
happier,  a  wealthier  and  a  more  intelligent  man.  How  is  that  done? 
Why,  they  take  the  home,  and  try  to  introduce  into  it  the  con- 
veniences such  as  the  dwellers  in  the  city  have.  You  have  in  your 
houses  all  the  conveniences  that  science  and  invention  have  brought 
to  the  city,  and  these  men  are  introducing  into  agricultural  com- 
munities ideas  which,  if  carried  out,  will  enable  the  farmer  to  farm 
his  land  with  less  labor,  and  make  it  more  productive  than  it  has 
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ever  been  before.  They  are  making  conditions  for  the  men  and 
women  on  the  farm  such  as  will  make  the  other  fellow  in  the  city 
want  to  go  there.  Why,  down  there  in  York  county  every  fellow 
who  can  raise  the  money  has  a  bungalow  out  in  the  country  on  the 
hillside.  I  believe  this  is  the  case  here  in  Allentown — isn't  it,  Mr. 
Kline? — and  tlie  idea  is  growing,  of  getting  back  the  soil. 

And  you  have  welcomed  a  crowd  of  men  here  ^ho  are  good- 
looking,  intelligent  and  righteous,  who,  as  has  been  said,  need  no 
police  supervision,  and  who  will  discuss  the  principles  of  scientific 
farming,  and  preach  them  all  over  the  State.  Maybe  some  of  you 
don't  know,  but  I  know,  the  work  they  are  doing  all  over  the  State, 
and  I  tell  you,  it  is  a  force  that  will  make  for  better  things  in  this 
country  than  we  have  ever  had  before. 

Now,  Mr.  President,  I  thank  you  for  the  privilege  of  saying  these 
few  words  to  you  in  behalf  of  these  gentlemen,  as  I  hope  they  will 
be,  and  maintain  the  royally  extended  welcome  to  these  hills  of  Al- 
lentown, which  we  know  will  permanently  broaden  our  hearts  and 
lives.  ;  : 

The  CHAIRMAN:  We  will  now  liave  the  ph'asure  to  hear  from 
a  neighbor  of  ours,  who  lives  in  an  adjoining  county,  Hon.  E.  F. 
Schwa rz,  of  Monroe  county. 


MR.  SCHWARZ'S  ADDRESS. 

i! :     ■  ■  ,  ' — — 

Ladies  and  Gentlemen:  It  is,  indeed,  a  pleasant  duty  to  have  the 
privilege  of  saying  a  few  words  to  you,  and  to  come,  as  I  did  this 
morning,  from  the  frozen  North  to  receive  such  a  warm  welcome.  It 
cheers  our  hearts. 

The  prosperity  of  the  farm  is  the  prosperity  of  the  nation.  As 
the  honorable  gentleman  has  said,  few  nations  can  boast  of  as  great 
wealth  in  that  respect  as  we  can;  but  it  will  be  well  worth  our 
elTorts  to  make  it  not  only  profitable,  but  attractive  as  well,  so  that 
the  difticulty  of  running  our  farms,  owing  to  the  scarcity  of  labor, 
will  be  overcome,  and  the  overcrowded  ranlvs  of  labor  in  our  con- 
gested cities  will  retur-n  to  the  farm. 

If  statements  in  newspaper  and  magazine  articles  are  to  be 
believed,  it  is  becoming  a  task  to  feed  our  own  85,000,000  people, 
and  the  overcrowded  and  less  fertile  countries  of  Europe  can  no 
longer  look  to  our  vast  prairies  of  the  West  to  feed  their  starving 
millions,  as  Mr.  Kline  calls  them.  The  time  has  come  when  we  must 
improve  our  agriculture  in  order  to  feed  our  own  85,000,000.  If 
this  is  so,  no  greater  work  can  be  done  than  to  go  over  the  State 
of  Pennsylvania  and  preach  improvement  in  Agriculture.  If  it  is 
true  that' we  must  put  forth  our  strength  and  increase  our  resources 
to  feed  our  teeming  millions,  the  time  has  come  when  we  must  study 
how  to  make  two  blades  of  grass  grow  where  one  grew  before, 
and  the  time  has  also  come  to  urge  the  farmers  of  Pennsylvania  to 
improve  their  work  and  make  their  fields  produce  double  what  they 
have  produced  before. 

I  trust  we  shall  all  go  away  from  this  meeting  carrying  something 
with  us  that  we  can  go  out  next  winter  and  teach  to  the  farmers  at 
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our  institutes.  It  is  a  pleasure  to  feel  tliat  you  have  gone  through 
a  winter's  campaign  if  you  feel  that  you  have  accomplished  som<' 
good,  and  by  helping  to' raise  and  improve  the  condition  of  affairs 
in  agriculture  are  doing  some  good  to  our  fellow-men.  I  trust  w<> 
will  be  able  to  do  this. 

The  CHAIRMAN-,  I  shall  now  call  on  the  western  part  of  the 
State.   Will  Mr.  Clark,  of  Westmoreland  county,  kindly  address  us? 


ADDRESS  OP  MR.  CLARK. 


Ladies  and  Gentlemen:  After  so  many  good  things  have  been 
said,  I  hardly  know  what  I  should  say  that  will  be  of  benefit  to  this 
audience — only  this:  I  api>reciate  what  the  orator  said  tonight  in 
his  address  of  welcome,  because  he  said  so  many  things  that  we 
can  think  about — ^so  many  facts  of  simple  truth.  I  can  also  agree 
with  the  speaker  who  said  we  are  with  a  mighty  good  people  here 
today,  and  will  go  out  of  this  valley  broader  in  heart  and  mind 
for  having  been  here.  We  left  our  homes  and  came  across  this  great 
State  to  meet  these  people  and  come  into  their  city,  and  some  of 
us  who  have  not  been  here  for  seventeen  or  eighteen  years,  as  is  the 
case  with  myself,  see  greater  changes  everywhere  in  it  than  do 
you  who  live  here.  If  you  walk  up  and  down  its  streets,  you  can 
hardly  recognize  the  fact  that  this  city  of  today  is  the  same  city  of 
eighteen  years  ago. 

We  have  also  made  great  improvements  in  agriculture,  and  I 
sometimes  think  we  do  not  look  upon  agriculture  with  the  clear  and 
pleasant  mind  we  ought  to.  I  am  not  disturbed  about  the  slow 
things  in  agriculture  today.  It  is  slow,  because  we  have  been  unable 
to  make  it  grow  fast.  My  father  was  a  great  breeder  of  horses;  the 
Steeles  were  great  growers  of  fine  horses;  we  had  fine  horses  all 
over  our  country,  and  the  very  best  cattle.  But  these  people  grew 
old,  and  the  boys  went  into  the  great  cities,  and  there  was  nobody 
left  to  care  for  the  stock.  But  I  don't  feel  discouraged;  it  will  come 
again  when  all  these  things  will  adjust  themselves.  Tlie  Lord  has 
taken  care  of  this  country  of  ours  for  centuries,  and  He  will  continue 
to  take  care  of  it.  Don't  be  discouraged.  There  are,  there  will  be 
means  provided  for  supplying  our  wants,  and  those  of  the  many, 
many  thousands  of  people  coming  into  out  great  State  every  day. 
Let  us  urge  forward  the  work  of  agriculture;  let  us  go  forth  without 
grumbling;  let  us  realize  that  there  is  a  Divine  Ono  who  controls 
these  things,  and  that  all  He  demands  of  us  is  to  do  our  duty.  My 
friends,  in  this  great  State  of  ours,  wdth  its  marvelous  opportunities, 
it  seems  to  me  that  there  is  little  use  of  being  grumblers.  Let  us, 
first  of  all,  carry  home  with  us  the  good  things  we  learn  here,  and 
then  shake  the  hands  of  those  good  friends  here  and  start  out  in 
our  institute  work  afresh,  to  give  those  who  have  not  the  privilege 
of  coming  here,  the  benefit  of  what  we  have  learned.  It  is  a  great 
work  to  the  people  of  this  State. 

Talk  abont  education!  Why,  we  can't  get  too  much  of  it!  And, 
yet,  let  us  stop  and  go  back.   I  remember  whon  ,my  father  was  con- 
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trolling  a  large  farm,  and  lie  used  to  tell  us  before  we  went  to  sow 
wheat,  "Boys,  that  field  riiust  be  doctored."  Isn't  it  true  today,  the 
same  thing?  And  when  it  was  said  of  an  aninittl  that  it  was  not 
worth  its  feed,  isn't  it  true  today,  the  same  thing?  Why,  my  friends, 
these  things  have  always  been  so,  and  will  alwas go  on.  And  as 
the  farm  boys  grew  up  one  by  one  they  went  iirto  the  cities,  into 
the  mills  and  factories,  and  the  world  has  raised  enough  to  feed 
them,  and  by  and  b}^  these  things  will  adjust  themselves,  and  I 
belieA'e  that  in  twenty-five  and  forty  years  from  now  we  will  have 
just  as  valuable  farms,  just  as  fertile  fields,  and  will  raise  enough 
to  feed  our  people,  just  as  we  did  twenty-five  and  forty  years  ago, 
or  are  doing  today. 

The  CHAIRMAN:  I  will  now  call  on  Uncle  Henry  Northup,  a 
gentleman  whom  most  of  you  know  and  love,  to  say  a  few  words 
to  us. 

MR.  NORTHUP'S  ADDRESS. 


'Mr.  Chairman,  Ladies  and  Gentlemen:  I  Avish  to  return  my  thanks 
in  behalf  of  the  Farmers'  Annual  Normal  Institute  to  the  honorable 
speakcn',  and  to  the  Chairman  of  the  Committee  of  Arrangements, 
for  these  pleasant  v/ords  of  welcome  that  we  have  heard  tonight. 
1  feel  highly  gratified  that  I  have  the  privilege  of  coming  to  this 
old  town  of  Allentown,  and  I  feel,  as  I  stand  here  tonight,  that  1 
am  at  a  place  down  at  the  mouth  of  the  Chesapeake,  which  they 
call  "Old  Point  Comfort."  While  that  is  not  the  name  of  the  city 
here,  it  is,  in  point  of  fact,  a  point  of  comfort,  and  I  appreciate  very 
highly  the  privilege  of  coming  here,  with  the  rest  of  us,  to  Allen- 
town.  TVe  are  all  farmers  here  tonight,  and  we  have  all  good  appe- 
tites. 'We  will  do  justice  to  their  good  things.  I  remembei"  some 
years  ago  of  attending  a  Farmers'  Institute  in  Luzerne  county,  in 
company  with  Mr.  A.  C.  Sisson  and  my  good  Brotlier  Young,  who  is 
sitting  over  there — all  farmers — and  we  were  taken  to  a  German 
hotel  by  our  manager,  Mr.  Schooley,  for  refreshment.  He  went 
along  to  numage  the  meeting  and  pay  the  bills,  and  we  were  to  do 
the  work.  "  When  he  went  to  pay  the  bill  after  we  had  our  dinner, 
the  old  German  said  to  him:  "Mein  Gott!  what  kind  of  fellows  you 
bring  me?  They  eat,  and  they  eat.  and  they  eat,  till  I  think  they 
would  never  get  enough,  but  they  buy  not  one  cent  at  the  bar;  I 
make  not  one  cent  on  them;  why,  I  believe  every  one  of  them  fellows 
got  a  tapeworm."  Your  hotel  managers  may  think  the  same  thing 
by  the  time  they  get  through  feeding  this  crowed. 

We  know  this  country  as  an  agricultural  country.  In  coming  into 
it  from  the  anthracite  regions  we  observe  the  evidences  that  we 
are  in  a  farming  country;  there  is  thrift  and  prosperity  everywhere; 
and  we  saw  at  once  that  we  were  among  no  mean  people,  and  were 
sure  of  a  hearty  welcome.  We  knew  we  would  enjoy  our  visit  here; 
it  is  not  the  first  time  some  of  us  have  been  here.  We  knew  some- 
thing of  our  hospitality.  It  has  just  been  said  that  Allentown  is 
(he  largest  city  of  fifty  thousand  population  in  the  country,  and  it 
is  true.  They  are  people  and  friends  of  whom  to  be  proud,  and  a 
people  who  ai'c  in  power  in  the  nation  because  they  are  the  tillers 
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of  the  soil,  which  I  believe  to  be,  as  was  said  here  tonight  in  the 
words  of  George  Washington,  our  first  President,  one  of  the  noblest 
occupations. 

Agriculture  is  one  of  the  most  useful  and  honorable,  as  well  as 
the  oldest  occupation  of  man.  Our  great  Ci-eator  made  no  mistake 
when  he  ]jut  the  first  human  pair  to  tilling  the  soil.  It  has  been 
said  that  farming  is  poor  pay,  and  slow  pay.  The  faruKn-  may  not 
bring  in  so  much  at  a  time  as  does  the  speculator,  but,  little  by  little, 
he  reaps  his  wealth,  and  his  is  wealth  that  endures.  The  spec- 
ulator often  loses  more  than  he  makes  in  an  equally  short  time.  The 
farmers'  income  comes  in  in  so  many  ways,  little  by  little,  that 
it  comes  to  be  quite  a  respectable  amount  in  the  end.  They  used  to 
call  us  "hayseeds"'  and  "buckwheats;"  but  I  am  proud  to  be  a 
farmer,  and'  I  think  the  farmer  holds  today  a  place  in  the  estima- 
tion of  the  people  of  Pennsylvania  that  he  has  never  held  before. 
When  agriculture  fails  the  nation  will  fail.  Now,  when  we  come 
to  this  great  point,  I  will  leave  it  right  there,  and  only  say  that  I 
am  sure^we  will  go  away  from  here  cax*rying  with  us  fresh  assurance 
of  your  kindness  and  hospitality,  and  feel  that  it  is  indeed  a  priv- 
ilege to  us  to  come  among  you  and  enjoy  this  Farmers'  Institute 
with  you,  and  we  are  glad  to  extend  to  you  the  hand  of  friendship 
and  fellowship.  We  appreciate  you  and  your  beautiful  city,  and 
thank  you  for  the  opportunity  of  coming  here. 

The  CHAIRMAN:  We  will  now  have  the  pleasure  of  listening 
"to  "the  noblest  Roman  of  them  all,"  Mr.  Seeds,  of  Huntingdon 
county. 

ADDRESS  OF  MR.  SEEDS.  h 


Ladies  and  Gentlemen:  Every  speaker  who  has  arisen  to  speak 
to  you  tonight  has  felt  it  his  bounded  duty  to  tell  you  that  you  are 
Dutch,  and  all  that  .sort  of  thing — which  you  have  probably  known 
before.  You  have  heard  how  the  Dutch  came  over  here  and  farmed, 
and  found  an  opportunity  to  feed  Washington's  army.  I  just  want 
you  to  understand  that  the  Irish  came  over  here  and  drove  back 
the  Indians,  so  that  the  Dutch  could  farm  and  raise  the  wheat  to 
feed  the  army.  And  I  want  to  say  to  you  that  of  all  nations, 
the  Irishman  probably  feels  most  the  necessity  of  fighting. 

I  want  to  say  to  you  that  I  am  glad  to  be  with  you  tonight.  I 
am  glad  to  be  in  your  beautiful  city  of  Allentown,  and  I  want  to 
say  to  the  Chairman  that  it  is  only  two  years  ago  that  I  held  in  this 
hall  one  ot  the  most  successful  Farmers  Institutes  I  have  ever  held 
in  the  State  of  Pennsylvania.  And  I  want  to  say  to  you,  my  dear 
friends,  that  after  having  been  in  the  institute  work  for  nine  years, 
when  I  go  to  a  place  to  hold  a  Farmers'  Institute  I  can  very  soon 
size  up  th(^  caliber  of  the  people.  The  character  of  the  people  means 
a  great  deal  to  me.  There  are  just  two  things  that  are  necessary 
to  make  any  place  fit  to  live  in,  and  they  are  good  society  and  pure 
water.  You.  give  me  good  society  and  ]niv('  vi'ater  and  I  Avill  make 
hell  a  good  place  to  live  in.  That  is  what  makes  things  good,  and 
when  people  come  out  and  mingle  together  on  occasions  like  this,  f 


44 


can  see  tliem  get  wide  and  broad,  and  great  and  good,  and  if  yon  and 
I  Avant  to  eoiivint-e  ourselves  that  it  is  necessary  for  us  to  go  out 
and  mingle  with  otliers  just  as  much  as  it  is  to  eat  and  work;  just 
yoai:  g'o  and  live  by  yourself  for  a  few  years  in  a  little  hut  under 
the  shadovv'  of  that  mountain,  and  when  you  come  out,  just  see  how 
narrow  you  have  grown.  You  have  grown  narrow,  and  will  keep 
on  getting  narrower  and  narrower,  until  at  last  you  lap  over.  There 
are  a  few  communities  that  do  not  need  Farmers'  Institutes  several 
times  a  year,  I  a,m  glad  to  say,  and  if  I  were  to  move  out  of  the 
place  in  which  I  live,  I  would  seek  a  community  of  that  kind,  and  in 
seeking  a  community  of  that  kind  I  would  be  glad  to  move  to  Allen- 
town;  it  has  the  pure  water;  it  has  the  good  society,  and  what  I 
consider  in  a  community  is  the  length  and  breadth  of  the  character 
of  its  inhabitants. 

I  am  ill  favor  of  education  in  agriculture,  and  in  every  other 
line.  When  it  (.'omes  to  education,  I  am  up  in  the  band  wagon,  with 
the  lines  iu  my  hands  every  time,  and  I  t<41  you,  my  friends,  that 
while  I  am  in  favor  of  blooded  stock,  I  would  sooner  have  a  blooded 
boy  than  a  blooded  hog  on  my  hands  every  time,  and  these  are  the 
things  we  are  worldng  for  at  our  Farmers'  Institutes. 

I  want  to  say  to  you,  my  friends,  that  I  liave  had  the  privilege  in 
the  last  few  years  of  traveling  from  Washington  to  Missouri,  and 
I  want  to  tell  you  of  Farmers'  Institutes  that  they  hold  in  the  State 
of  Iowa.  They  have  over  a  hundred  Chautauquas,  and  they  all  have 
a  Farmers'  ]>ay,  and  I  was  surprised  to  hear  Professor  Holden,  of 
their  State  College,  take  the  platform  one  day  and  talk  to  these  peo- 
ple about  corn,  and  about  nothing  but  corn,  and  those  people  all 
listened  attentively,  the  city  people  as  well  as  the  country  people. 
When  it  came  my  turn  to  speak  I  said  to  the  Manager:  "But  I 
don't  know  anything  but  about  farming,"  and  he  said:  "If  you  have 
anything  to  tell  them,  tell  it,  and  they  will  listen  to  you,  no  matter 
what  it  is;  if  it  is  worth  hearing  they  will  listen  while  you  tell  it 
again  and  again."  And  that  is  the  way  of  institute  work.  If  you 
go  to  these  farmers  with  a  message,  and  you  are  in  earnest,  they 
will  listen  while  you  tell  it  again  and  again. 

I  have  not  the  time  to  state  the  improvements  in  agriculture  in 
the  last  nine  years,  nor  is  it  necessary  in  such  a  meeting  as  this. 
I  have  been  in  the  work,  and  I  have  become  acquainted  with  the 
farmer  all  over  the  State,  and  in  this  representation  of  farmers  here 
tonight  I  don't  believe  you  will  And  a  dude,  or  a  fool,  or  a  liar  in 
the  crowd. 

Now,  my  friejids,  yon  are  one  of  the  few  farming  communities 
of  which  I  am  not  ashamed.  You  know  the  work  of  the  Farmers' 
Institute,  and  you  realize  its  importance.  There  are  farming  com- 
munities in  this  grand  old  Commonwealth  of  ours  of  which  I  am 
ashamed;  they  need  F'armers'  Institutes  much  oftener  than  they 
have  them,  and  when  they  have  them  they  don't  take  any  interest 
in  them.  But  for  these  people,  as  well  as  for  the  progressive  farmer. 
I  think  I  liavc  a  message,  and  I  propose  to  tell  it  again  and  again. 
I  might  hin  e  made  more  money  in  other  ways  in  the  past  nine  years 
than  I  do  by  going  around  with  Brother  Martin  and  holding  Farm- 
ers' Institutes,  but  T  feel  that  I  have  a  message  that  is  of  greater 
importance  than  money-making,  and  so  I  go  on  in  this  grand  old 
"vyork. 


The  CHAIRMAN:  We  have  with  us  our  Secretary  of  Agriculture, 
Mr.  Oritchfield.  I  will  now  call  on  him  to  address  us. 


ADDRESS  OF  SECRETARY  CRITCHFIELD. 


I  don't  like  to  stand  up  before  an  audience  sitting  down,  but  I 
am  this  evening  under  the  necessity  of  doing  so. 

I  am  very  much  obliged  for  the  words  of  welcome  given  by  the 
oentleman  who  made  the  opening  address,  and  also  for  the  hearty 
wplcome  we  have  received  elsewhere.  Our  feeling  of  welcome  is 
enhanced  by  the  Imowledge  of  who  you  are,  and  what  you  are, 
and  where  vou  are.  I  don't  know  that  I  have  ever  seen  a  more 
beautiful  view  than  stretched  out  before  my  eyes  as  1  stood  this 
afternoon  on  the  roof  of  vour  new  bank  building,  and  looked  over  the 
wide  expanse  of  mountain  and  valley  stretclied  out  before  my  eyes, 
with  its  fine  farms  and  smoking  mills,  innumerable.  I  thought  it 
was  the  Garden  of  Eden  Iving  there  before  me.  And  then  the  beau- 
tiful mountains  lining  this  beautiful  valley;  it  was  soul-inspiring; 
and  if  anvthing  could  tempt  me  to  make  a  speech  it  would  be  with 
a  view  like  that,  and  such  royal  good-fellowship  and  hearty  wel- 
come as  we  have  received  today. 

It  is  not  necessary  to  say  anything  about  the  character  ot  the 
work  in  which  we  are  engaged,  because  you  know  that  already.  No 
doubt  many  of  you  have  noticed  that  there  has  been  an  increase  in 
the  value  of  farm  products  and  farm  property  every  year  for  the 
past  decade  in  this  State.  Much  of  this  increase,  I  think,  is  due  to 
the  noble  work  of  the  Farmers'  Institutes  among  the  farmers,  and, 
situated  as  I  am,  at  the  head  of  the  Department  of  Agriculture,  no 
one  can  appreciate  it  more  than  I  can.  I  have  a  personal  knowledge 
of  this  work.  The  remark  was  made  by  one  of  its  members  that 
the  principal  work  of  the  old  State  board,  we  sometimes  call  it 
"the  Old  State  Board,"  because  of  its  long  existence— was  to  con- 
duct institutes.  But  it  was  a  good  work,  and  you  can't  imagine  the 
gratification  it  is  to  us  to  see  some  one  man  in  nearly  every  com- 
munity who  occupies  the  position  of  farmer,  come  before  an  audience 
and  talk  to  people  on  matters  of  this  kind. 

The  CHAIRMAN:  Will  the  Director  of  Institutes,  Mr.  Martin,  say 
something  to  us? 

ADDRESS  OF  DEPUTY  SECRETARY  MARTIN. 


Mr.  Chairman  and  Friends;  The  address  of  welcome,  with  its 
words  of  encouragement,  inspires  us  in  our  work;  but  after  the  ready 
responses  of  the  men  engaged  all  over  the  State  in  the  work  of  the 
Farmers'  Institute,  it  would  seem  out  of  place  if  I,  at  this  time, 
were  to  attempt  to  add  anything  further  than  to  say  that  this  is 
Hot  my  first  visit  to  Allentown.  Two  years  since  I  was  with  you 
at  your  Institute.  We  then  received  a  royal  welcome  iu  every 
respect.    That  Institute  was  sustained  by  a  great  many  farmers— 


the  men  who  till  the  soil  all  up  and  down  this  beautiful  valley. 
Thej"  were  present  by  hundreds;  I  remember  it  well.  And  then  I 
enjoyed  the  pleasure  of  visiting  the  great  Allentown  Fair  last  year, 
.spending  just  om-  day  with  you.  It  was  a  revelation  to  me.  As  1 
passed  around  among  the  blooded  stock  placed  upon  exhibition,  and 
then  went  into  the  building  devoted  to  art,  then  to  the  fruit  house, 
and  saw  the  loads  upon  loads,  and  tiers  upon  tiers  of  fine  fruit 
of  all  varieties,  I  then  learned  that  the  people  of  this  beautiful 
valley,  this  county  of  Lehigh,  is  indeed  a  great  people  in  the  line  of 
agriculture.  The  address  of  welcome  this  evening,  and  the  responses, 
have  given  me  a  new  inspiration,  a  new  interpretation  of  the  great 
work  on  hand.  And  at  this,  our  first  session,  my  friends,  I  have 
been  more  than  ever  impressed  by  the  fine  sentiments  expressed, 
that  we  have  a  great  work  to  perform  at  this  meeting. 

We  recognize  the  necessity  of  opening  our  minds  to  its  impor- 
tance, which  will  enable  us  to  devise  ways  and  means  by  which 
we  may  help  the  farmer  to  reach  the  knowledge  of  the  best  practice, 
and  the  best  methods  to  adopt  in  his  farm  work.  To  that  work 
our  efforts  will  be  devoted  for  the  next  three  days.  Of  course,  our 
most  important  work  here  is  to  arrange  for  our  coming  Institutes, 
and  before  we  enter  on  that  work  I  want  to  say  just  a  word  to  the 
Institute  Instructors,  the  Oounty  Chairmen,  the  Institute  Delegates 
and  visitors:  You  are  welcome;  make  yourselves  at  home.  We  have 
here  a  roll  upon  which  we  desire  every  delegate  and  visitor  to  enter 
their  names.  There  is  also  here,  ready  for  the  delegates,  lead  pencil 
and  a  little  ledger,  in  order  that  you  can  take  notes  of  the  .meeting 
and  the  discussions  which  are  developed,  to  be  used  in  your  next 
winter's  work.  I  will  ask  Brother  Barnes,  of  York,  and  Brother 
Shuey,  of  Lebanon,  to  distribute  these  tablets.  We  have  a  stenog- 
rapher with  us,  who  is  taking  down  notes  of  the  entire  proceedings, 
and  w(^  earnestly  request  that  any  gentleman  who  may  have  a  ques- 
tion to  ask,  shall  arise  in  his  place,  announce  his  name  in  order  that 
the  Chairman  may  recognize  him.  The  Chairman  will  please  give 
his  name,  in  order  that  the  stenographer  may  get  the  na.me  in  the 
report,  as  the  proceedings  are  to  be  published  in  Bulletin  form. 
Also,  we  have  a  blank  voucher  for  those  who  are  entitled  to  travel- 
ing expenses.    You  can  get  them  after  the  meeting. 

Frcm  the  register  it  was  found  that  the  following  Institute  Man 
agers  were  present: 


"Bradford  E.  E.  Chubbuck,  Rome,  R.  F.  D.  No.  16. 


County. 


Name  and  Address  of  Chairman. 
A.  I.  Weidner,  Artndtsville. 
I.  S.  Burns,  Imperial,  R.  F.  D. ,  No.  1. 
S.  S.  Blyholder,  Neale. 
A.  L.  McKibben,  New  Sheffield. 
W.  Clay  Lutz,  Bedford. 
H.  L.  Harvey,  Juniata. 


Adams,  ... 
Ailegheny , 
Armstrong, 


Beaver, 
Bedford 
Blair,  . 


>«,  Bucks, 


Cambria , 
Cameron 
Carbon, 
Clarion, 


Watson  T.  Davis,  Ivyland. 

H.  M.  Gooderham.  Patton,  R.  F.  D.  No.  1. 

W.  H.  Howard,  Emporium. 

Brice  Brenekman,  Weatherly,  R.  F.  D. 

S.  X.  McClellan,  Knox. 
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County.  "  Name  and  Address  of  Chaiiman. 

Clearfield  E-  M.  Davis,  Grampian. 

Clinton   Joel  A.  Herr,  Millhall,  R.  F.  D. 

Columbia  A.  P.  Young.  MiUville. 

Crawford  J-  F.  Seavy,  Seagerstown. 

Cumberland  Rev.  T.  J.  Ferguson,  Meclraniesburg. 

Dauphin  S-  F.  Barber,  Harrisburg. 

gjj^   J.  B.  Werner,  St.  Marys. 

jgj.jg  "   Archie  BiUings,  Edinboro. 

FraiikUn  J-       Young,  Marion. 

 J.  L.  Patterson,  McOonnellsburg. 

Huntmgdon,".r.^'r..'^^  G.  G.  Hutchison,  Warriors  Mark. 

Indiana,   McHenry,  Indiana. 

Jefferson,   I'&ter  B.  Cowan,  Brookville. 

Juniata  '   Matthew  Kodgers,  Mexico. 

Lackaw'anna','  Horace  Seamans,  Factoryville.  . 

Lancaster  33.  S.  Hoover,  Lancaster. 

Lawrence,   Saml.  McCreary,  Volant,  R.  F.  D. 

Lebanon,'  Edward  Shuey,  Lickdale. 

Lei^jo-h    '  F.  S.  Fenstermaker,  Allentown. 

luzerne  '   J-  E.  Hildebrandt,  Dallas,  R.  F.  D. 

Lycoming',  7.  A.  J.  Kahler,  Hughesville. 

Mercer,   W.  C.  Black,  Mercer. 

Mifflin   M.  M.  Naginey,  Milroy. 

^iQjiroe  '   Randall  Bisbing,  East  Stroudsburg. 

Montgomery,   Jason  Sexton,  North  Wales. 

Montour,   C.  A.  Wagner,  Ottawa. 

Northumberland,   I-  A.  Eschbach,  Milton,  R.  F.  D.  No.  1. 

pgj.j.y   A.  T.  Holman,  Millerstown. 

pjl^-g   B.  F.  KiUam,  Paupack. 

Potter,   Horace  H.  Hall,  Ellisburg. 

Sx\yaer  Chas.  Miller,  Salem.. 

Sullivan  ^-       Warburton,  Dushore,  R.  F.  D.  No. 

Susciuehanna,   F.  A.  Davies,  Montrose. 

jjj^^Q^-^   J.  Newton  Glover,  Vicksburg. 

W  A.  Crawford,  Cooi,erstown. 

Venango,   

Geo.  A.  Woodside,  Sugargrove. 

W  arren,   

W.  E.  Perham,  Niagara. 
Wayne  >  v .  ^ 

Westmoreland  M.  N.  Clark,  Claridge. 

„    ,  G.  F.  Barnes,  Rossville. 

York,   

Of  the  Institute  Lecturers,  the  following  were  present: 

Armsby,  Dr.  H.  P.,  State  College,  Centre  county. 

Barber,  S.  F.,  Box  104,  Harrisburg,  Dauphin  county. 

Barclay,  Richard  D.,  Haverford,  Montgomery  county. 

Black,  Wm..  C,  Mercer,  Mercer  county. 

Bond,  M.  S.,  Danville,  Montour  county. 

Brodhead,  C.  W.,  Montrose,  Susquehanna  county 

Bruckart.  J.  W..  Lititz,  Lancaster  county. 

Burns,  J.  S.,  Imperial,  R.  P.  D.  No.  1,  Allegheny  county. 

Campbell,  J.  T.,  Plartstown,  Crawford  county. 

Clark   M.  N.,  Claridge,  Westmoreland  county. 

Cooke',  Prof.  Wells  W.,  No.  132S  Twelfth  St.,  N.  W.,  Washington,  D.  C. 
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Cox,  J.  W.,  New  Wilmington,  Lawrence  county.  ■  ,  ' 

Cure,  Z.  T. ,  Jermyn,  Lackawanna  county. 

Detrich,  Dr.  J.  D.,  We.st  Chester,  R.  F.  D.  No.  12,  Chester  county. 

Drake,  W.  M.  C,  Volant,  Lawrence  county. 

Frear,  Dr.  Wm.,  State  College,  Centre  county. 

Fritz,  Mrs.  Sarah  B.,  Dunca.nnon,  Perry  county. 

Funk,  Dr.  J.  H.,  Boyertown,  Berks  county. 

Hall,  Horace  H.,  Ellisburg,  Potter  county. 

Herr,  Joel  A.,  Millhall,  R.  F.  D.,  Clinton  county. 

Hoover,  E.  S.,  Lancaster,  Lancaster  county. 

Hull,  Geo.  E.,  Transfer,  R.  F.  D.,  Mercer  county. 

Kahler,  A.  J.,  Hughesville,  Lycoming  county. 

Ledy,  J.  H. ,  Miarion,  Franklin  county. 

Lehman,  Amos  B.,  Fayetteville,  Franklin  county. 

Lighty,  L.  W. ,  East  Berlin,  Adams  county. 

Mairs,  Prof.  T.  I.,  State  College,  Centre  county. 

Massey,  Prof.  W.  F.,  No.  205  St.  Marks  Square,  Philadelphia. 

McDowell,  Prof.  M.  S.,  State  College,  Centre  county. 

Manges,  Prof.  Franklin,  York,  York  county. 

Miller,  Prof.  Norman  G.,  Asst.  Economic  Zoologist,  Harrisburg. 

Northup,  Henry  W.,  Dalton,  R.  F.  D.  No.  1,  Lackawanna  county. 

Owens,  Prof.  Wm.  G. ,  Lewisburg,  Union  county. 

Peachey,  J.  H.,  Belleville,  Miftlin  county. 

Philips,  T.  J.,  Atglen,  Chester  county. 

Phillips,  E.  L. ,  New  Bethlehem,  Clarion  county. 

Sehwaiz,  R.  F. ,  Analomink,  Monroe  county.  , 

Seeds,  R.  S.,  Birmingham,  Huntingdon  county. 

Tower,  Dr.  E.  K,  No.  5414  Osage  Avenue,  Philadelphia. 

Van  Norman,  Prof.  H.  E.,  State  College,  Centre  county. 

Wagner,  F.  J.,  Harrison  City,  Westmoreland  county. 

Watts,  D.  H. ,  Kerrmoor,  Clearfield  county. 

Waychoff,  G.  B.,  Jefferson,  Greene  county. 

Wittman,  W.  Theo.,  Allentown,  Lehigh  county. 

The  following  visitors  were  present: 

Mrs.  Anna  Burns,  Imperial,  R.  F.  D.  No.  1. 
Mrs.  C.  A.  Wagner,  Ottawa. 
Miss  Estella  Kahler,  Hughesville. 
Mrs.  J.  H.  Funk,  Boyertown. 

Mrs]  C.  W.  Brodhead,  Montrose.  ' 
Mrs.  A.  L.  Martin,  Harrisburg. 
Mrs.  Lizzie  Waychoff,  Jefferson. 
Mrs.  Princette  Cowan,  Brookville. 
Prof.  R.  L.  Watts,  Scalp  Level. 

Joel  P.  Geiger,  Neffs.  ■      . ' 

J.  S'.  Heberling,  Redington. 
Wm.  G.  M'oyer,  Centre  Valley. 

Geo.  W.  Shade,  No.  943  North  street,  Allentown.  ■    ■      f .  ■■. 

M.  P.  Hallowell,  Ivyland.  .  ; 

Oscar  A.  Wotring,  Allentown.  '  '  , 

Henry  L.  School,  Allentown. 
G-.  E.  Beaver,  Millerstown. 
J.  A.  Scheffer,  Allentown. 

The  CHAIRMAN:  We  will  now  be  favored  wiUi  atiotlicr  sclcefion 
of  music: 
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The  Wolfe  family  at  this  point  rendered  another  selection  on 
piano  and  cornet. 

SECRETARY  CRITCHFIELD:  Will  you  allow  me  to  make  a 
snggestion  in  addition  to  what  Mr.  Martin  has  said?  Where  the 
Chairman  is  unable  to  call  yon  by  name  promptly,  please  mention 
it;  it  will  be  very  helpful. 

The  CHAIRMAN:  We  will  now  listen  to  the  speaker  of  the  even- 
ing, Mr.  H.  R.  Hilton,  who  will  speak  to  us  about  "The  Waste  and 
Saving  of  the  Water  in  the  Soil:" 

THE  WASTE  AND  SAVING  OF  THE  WATER  IN  THE  SOIL. 


By  MR.  H.  R.  Hilton,  Port  AVegany.  t'a. 


After  listening  to  the  addresses  of  welcome  that  have  preceded 
mine,  I  feel  a  little  nervous  in  coming  before  you  to  tell  my  story 
in  my  awkward  way.  Mr.  Seeds  did  not  have  any  difiiculty  in  con- 
vincing you  that  he  is  an  Irishman;  you  have  his  ov/n  word  for  it, 
and  then  you  have  his  wit.  Now,  I  think  I  have  just  as  good  evidence 
that  I  also  am  an  Irishman,  and  that  is  my  brogue.  I  trust  I  may 
be  able  to  make  you  understand  .me  tonight  in  spite  of  it. 

The  State  of  Wisconsin  has  worked  out  the  total  amount  of  water 
required  by  the  various  crops  that  are  grown  on  a  farm,  and  find,  for 
instance,  that  corn  requires  about  three  hundred  pounds  of  water 
to  one  pound  of  dry  matter;  oats,  five  hundred  and  twenty,  and 
clover,  four  hundred  and  fifty.  Corn,  according  to  this  formula, 
requires  three  hundred  pounds  of  water  to  produce  one  pound  of  dry 
matter. 

The  record  of  the  weather  bureau  at  Harrisburg  for  the  past 
nineteen  years  averages  thirty-seven  inches  per  year,  and  eighteen 
incb*s  for  the  five  growing  months,  April  to  August.  It  is  now 
generally  conceded  that  one-half  of  the  rainfall  can  be  utilized  by 
the  growing  crops,  and  one-half  is  wasted  by  evaporation,  run  off 
during  excessive  showers  and  by  drainage  beyond  the  reach  of 
plant  roots.  We  can  always  depend  on  four  inches  of  water  being- 
held  in  the  top  three  feet  of  soil  and  available  for  plants  on  the  first 
of  April  in  every  year.  Add  to  this  one-half  the  rainfall  of  the  five 
growing  months,  viz.,  nine  inches,  and  we  have  thirteen  inches  of 
water  available  each  average  year  to  develop  plant  growth. 

The  average  yield  of  corn  in  Pennsj  lvania  is  estimated  at  thirty- 
two  bushels  per  acre.  This,  on  the  basis  of  the  Wisconsin  formula, 
would  require  about  five  inches  of  v.'ater  to  produce,  and  would  mean 
that  less  than  one-third  of  the  summer  rainfall  had  been  utilized. 
If  one-half  the  summer  rainfall  and  one-half  that  in  store  April  first 
had  been  used  by  the  growing  corn,  there  v.'ould  have  been  water 
enough  available  to  make  the  average  corn  crop  yield  seventy  bushels 
per  acre.  This  reveals  a  wide  margin  for  improvement,  and  points 
out  where  additional  food  supplies  may  be  obtained  for  the  85,- 
000,000  mouths  to  be  fed  in  the  United  States,  without  any  increase 
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of  acreage,  and  it  is  this  enormous  waste  of  a  very  valuable  resource 
of  every  farm  that  1  am  here  to  discuss  with  you  this  evening. 

"When  we  build  a  house  we  first  get  an  architect's  plan,  select  a 
site,  and  then  assemble  brick  and  stone,  sand  and  lime,  luxuber  and 
lath,  and  whatever  more  may  be  called  for  by  the  specifications.  The 
next  step  is  to  assemble  the  workmen,  and  each  trade  represented 
must  co-operate  and  work  in  harmony,  if  the  building  is  to  be 
erected  expeditiously  and  economically.  If  one  class  of  workmen 
is  absent,  others  are  delayed,  and  the  building  cannot  be  completed 
until  each  does  his  part.  It  is  just  so  in  plant  building.  We  need 
to  study  the  plans  of  the  great  architect  of  Nature,  and  see  that 
there  is  assembled  in  the  soil  all  the  materials  the  plans  call  for; 
the  nitrogen,  the  potash,  the  phosphorus,  the  lime,  and  all  the  minor 
chemical  elements  that  go  to  make  up  a  fertile  soil.  But  these  in 
themselves  cannot  build  the  plant.  The  four  master  workmen,  water, 
air,  temperature  and  light,  must  all  co-operate  and  work  in  harmony 
if  the  plant  is  to  reach  a  perfect  growth. 

Clay.  Fine  Silt.  Silt. 

l-.50iX,th  to  l-25000th  in.  l-2o00th  to  l-500Oth  in.  l-500th  to  l-2.50rth  in. 


Very  Fine  Sand.  Fine  Sand.  Medium  Sand. 

l-250th  to  l-5O0th  in.  1-lOOth  to  l-2oOth  in.  l-50th  to  1-lOOth  in. 

Fig-.  1. 


All  of  these  are  important,  but  it  is  mainly  about  the  work  of  the 
water  in  the  soil  that  we  are  to  consider  now.  The  soil,  as  you 
know,  is  simply  rock  of  varying  sizes,  from  one-twenty-five-tliou- 
sandth  of  an  inch  in  diameter  to  one-fiftieth  of  an  inch,  or  from 
the  size  of  the  finest  clay  particle  to  that  of  medium  sand.  Figure  1 
shows  the  comparative  sizes  an.d  classification  made  by  the  Depart- 
ment of  Soils,  United  States  Department  of  Agriculture,  magnified 
325  times.  One  particle  of  medium  sand  is  equal  in  bulk  to  G, 000, 000 
of  the  finest  clay  particles,  and  the  amount  of  surface  on  these 
6,()00,0()0  clay  particles  is  300  times  greater  than  that  on  one  par- 
ticle of  medium  sand.  As  the  water  in  the  soil  spreads  itself  in  a 
thin  film  over  the  surfaces  of  all  the  soil  grains,  the  amount  of  sur- 
face in  a  given  bulk  of  soil  is  important. 
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Figure  2.  suggested  by  tlio  illus- 
tration of  Professor  King,  of  the 
Wisconsin  Experiment  Station,  is 
given  in  abbreviated  form,  to  show 
now  reducing  the  size  increases 
the  area  of  surface  in  a  given 
quantitv  of  soil.    A  marble  one 

inch  in  diameter  that  will  slip  in-  Figure  2. 

side  of  a  cubic  inch  box  presents  3.U1G  square  inches  of  surface; 
reduce  the  size  of  a  marble  to  one-tenth  of  an  inch  m  diameter,  and 
then  lUOO  of  them  will  be  required  to  till  the  same  box.  The  surfaces 
of  these  inOO  marbles  will  be  31.41  (>  square  inches.  Reduce  the  mar- 
bles again  to  one-hundredth  of  an  inch  in  diameter,  and  1,(JUO.UOO 
marbles  will  be  needed;  and  reduce  to  one-thousandth  of  an  inch  m  • 
diameter,  l,()()(i.ni)<i,nO(l  will  be  required  to  till  the  cubic  inch  box,  the 
surface  of  which,  if  spread  out  flat,  would  equal  31,41(j  square  inches, 
or  in  a  cubic  foot  37,700  square  feet,  or  seven-eighths  of  an  acre!  In 
a  soil  with  grains  one-thousandth  of  an  inch  in  diameter  (this  would 
be  the  equivalent  of  a  medium  silt)  there  will  be  nearly  three  and 
one-half  acres  of  exposed  surface  in  a  section  one  foot  square  and 
four  feet  deep.  A  very  thin  film  of  moisture  spread  over  this  extent 
of  surface  provides  a  large  quantity  of  water  within  the  reach  of 
plant  roots. 

Clay  soils  divide  up  very  much  finer  than  this,  yet  a  finer  divisou 
into  separate  grains  is  not  desirable  under  field  conditions.   A  much 
closer  arrangement  of  the  soil  grains  that  we  find  in  fine  silt  would 
retard  the  circulation  of  the  air  and  the  movement  of  the  surplus  rain 
water  down  into  the  subsoil.  The  soil  must  be  kept  just  porous  enough 
to  take  in  all  the  rain  as  it  falls,  and  store  it  for  the  future  as  well 
as  the  present  use.    Too  fine  a  division  may  make  the  soil  imper- 
vious to  water,  and  cause  surface  washing,  always  a  serious  loss. 
The  1000  spheres  in  the  cube  in  Figure  2  occupy  52.36  per  cent^  of 
the  entire  space  in  the  box;  the  volume  of  the  empty  air  spaces 
l>etween  is  17.64  per  cent.    If  the  diameter  of  these  spheres  is 
reduced  to  one-tenth,  the  number  will  be  increased  to  one  million, 
and,  arranged  in  the  same  way,  they  will  just  fill  the  cubic  inch 
box.    But  the  space  in  the  box  occupied  by  the  million  spheres  will 
be  ju.st  the  same,  and  the  volume  of  the  c^mpty  space  between  w'ill 
remain  unchanged.   We  can  change  the  volume  of  space,  how^ever. 
by  changing  the  arrangement  of  the  spheres  to  the  pyramid  form, 
which  packs  them  more  closely  together  and  reduces  the  volume 
of  space  to  26.95  per  cent.    The  variation  in  the  volume  of  space  in 
dry  soils  is  from  25  to  75  per  cent.,  according  to  whether  it  is  very 
sandy,  or  a  rich  loam,  or  peaty  soil.    In  the  great  mass  of  tillable 
land  in  a  friable  condition,  the  range  is  from  40  to  60  per  cent,  and 
the  average  about  50  per  cent.,  i.  e.,  the  soil  occupies  about  half  the 
space  in  a  cubic  foot  box.  the  air  filling  the  remaining  half.  The 
amount  of  space  in  any  soil  is  increased  or  decreased,  according  to 
its  physical  condition  or  degree  of  moistness  at  the  time  of  cultiva- 
tion, and  the  method  of  tillaae  employed.   If  the  soil  is  quite  moist 
when  stirred,  so  that  particles  .stick  together,  then  the  space  is 
increased;  but  if  dry  the  particles  will  settle  closer  together  and  tlie 
space  be  decreased. 
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It  will,  of  course,  be  understood  that  the  soil  grains  take  no  such 
orderly  arrangement,  one  resting  above  another,  or  one  between  two 
other,  as  do  marbles  packed  in  open  or  close  form.  Their  great 
variation  in  shape,  weight  and  size;  their  extreme  lightness,  and  their 
tendency  to  adhere  to  one  another  when  moist,  precludes  order  in 
their  arrangement.  But  in  all  soils  having  a  greater  diameter  than 
clay  or  fine  silt,  the  object  most  to  be  desired  is  a  uniform  arrange- 
ment of  the  soil  particles,  thus  securing  the  highest  number  of  con- 
tacts between  them,  giving  the  conditions  most  favorable  to  obtain 
a  high-water  content. 

WATER  IN  THE  SOIL. 

When  the  rain  falls  more  rapidly  than. drainage,  either  natural  or 
artificial,  can  remove  it,  and  the  water  fills  all  the  spaces  between 
the  soil  grains,  it  is  called  "gravitation  water,"  and  in  this  condition 
the  soil  is  fully  saturated.  While  this  condition  exists,  the  water 
moves  in  one  direction  only,  downward,  acting  under  one  force, 
gravity.  The  rate  of  flow  is  fast  or  slow,  just  as  the  soil  particles 
are  coarse  or  fine,  and  the  spaces  between  great  or  small.  In  other 
words,  friction  and  outlet  below  control  the  speed.  When  a  cubic 
foot  of  average  soil  having  50  per  cent,  of  air  space  is  fully  sat- 
urated, it  contains  half  a  cubic  foot  of  water,  or  31.25  pounds,  or 
3.75  gallons,  or  50  per  cent,  by  volume,  (iravity  will  remove  half 
of  this  quantity  of  water.  Capillary  attraction,  or  surface  tension, 
as  it  is  better  "^called,  will  hold  back  one-half,  which  is  spread  in  a 
thin  film  over  the  exposed  surfaces  of  the  soil  grains.  When  the 
water  carried  down  by  gravity  descends  beyond  the  reach  of  x>lant 
roots  or  escapes  in  drain  tiles,  it  has  passed  beyond  the  control  of 
the  farmer,  but  the  water  held  back  by  surface  tension  is  largely 
within  his  control,  and  the  quantity  he  will  utilize  is  measured  by 
the  means  used  to  prevent  its  escape  except  through  the  leaves  of 
the  growing  crop. 

Figure  3  with  proportion  of  soil 

grain  to  water   film  exaggerated, 

shows  how  the  water  films  sin- 
round  the  soil  grains  and  thicken 

at  the   points   of   contact.  This 

naturally  suggests  that  the  more 

the   compacted   soil   is  pulverized 

and    the    particles    separated  so 

that   they   will   rest    loosely  and 

uniformly    together     with  many 

points   of   contact   around  which 

the    water    films     may  thicken, 

then  the  more  water  such  a  well 

cultivated  soil  will  hold  back  from 

drainage. 

CAPILLARY  RISE. 

A  glass  tube  one-tenth  inch  in  diameter  will  lift  a  certain  weight 
of  water  over  one-half  an  inch  (5.45)  above  the  level  of  the  water  in 
which  the  end  of  the  tube  rests.  A  tube  one-hundredth  of  an  inch 
in  diameter  will  lift  the  same  weight  of  water  nearly  five  and  a  half 
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(5.45)  inches,  and  a  tube  one-thousandth  of  an  inch  in  diameter  will 
lift  it  over  lifty-four  (54.66)  inches.  If  there  are  any  subsoils  that 
maintain  ,a  ground  water  level  (full  saturation)  within  four  feet 
of  the  surface,  then  capillary  water  would  rise  from  this  water  level 
into  the  soil  above  to  a  height  that  will  be  proportioned  to  the  fine- 
ness of  the  soil  particles,  and  if  so  fine  that  the  spaces  between  will 
be  at  all  points  not  less  than  one-thousandth  of  an  inch  m  .....meter, 
then  the  water  will  rise  into  the  soil  above  this  ground  water  level 
fifty-four  inches,  or  vrithin  six  inches  of  the  surface.  As  this  degree 
of  fineness  rarely  exists  at  all  points  under  natural  conditions,  the 
capillary  rise  is  more  frequently  within  the  limit  of  one  or  two  feet. 
This  would  bring  the  capillary  water  within  two  or  three  feet  of  the 
surface.  Where  the  surface  soil  holds  water  in  excess,  and  requires 
drainage,  to  remove  the  surplus  and  fit  the  supply  to  the  needs  of 
plant  life,  then  the  height  to  which  capillary  water  will  rise  may 
become  important  in  determining  the  depth  at  which  to  place  tile 
drains.  For  instance,  if  the  subsoil  is  of  sufficiently  fine  texture 
to  lift  the  capillary  water  three  feet,  then  a  tile  laid  at  the  depth  of 
four  feet  v/ould  lower  the  ground  water  to  that  level,  and  the  capil- 
lary water  would  come  to  within  one  foot  of  the  surface,  furnishing 
a  fixed  supply  of  moisture  to  the  deeper  roots  of  growing  vegeta- 
tion, so  long  as  that  ground  water  level  was  maintained.  If,  however, 
the  subsoil  is  of  a  texture  that  could  lift  water  but  two  feet,  then 
the  tile  drain  should  be  placed  at  the  depth  of  three  feet  to  bring  the 
capillary  water  equally^  near  the  surface.  But  this  condition  can 
apply  to  a  very  limited  area.  The  more  prevalent  condition  after 
June  first  is  a'  ground  water  level  so  deep  that  the  capillary  rise 
from  it  can  never  benefit  the  deepest  rooting  trees  or  plants.  Our 
surplus  water  disposes  itself  by  simply  thickening  the  films  to  half 
saturation,  as  far  down  in  the  soil  as  the  supply  will  go. 

SURFACE  TENSION. 

The  majority  of  farmers  are  now  familiar  with  the  capillary  rise 
of  water  from'  ground  water  level,  but  the  movement  of  the  water 
when  the  soil  is  less  than  half  saturated,  and  no  ground  water  level 
within  available  distance,  is  less  understood,  but  most  important  to 
understand,  because  it  is  the  only  water  available  to  the  plant,  the 
water  most  easily  lost  and  most  under  control  of  the  tiller  of  the 
soil. 

I  hold  in  my  hand  a  rubber  band.  I  stretch  one-half  to  its  fullest 
limit.  You  will  notice  that  the  farther  the  rubber  is  stretched,  the 
thinner  it  gets,  and  the  tighter  it  grips  over  my  thumb.  The  other 
half  of  the  rubber  is  of  normal  thickness,  and  presses  lightly  against 
the  finger.  By  holding  my  hands  the  same  distance  apart  and  freeing 
the  center  of  the  band,  you  will  notice  that  the  tension  has  been  dis- 
tributed equally  at  all  points,  and  the  band  is  of  equal  thickness  at 
all  points.  This  does  not  illustrate  the  principle  that  moves  the 
water  over  the  surfaces  of  the  soil  grains,  but  it  does  illustrate  the 
method.  When  the  film  water  is  thinnest  it  is  held  with  the  greatest 
force  against  the  exposed  surfaces,  and  where  thickest,  it  is  held 
with  least  force.  The  greater  tension  of  the  thinnest  film  is  all 
the  time  drawing  water  from  the  films  that  are  thicker  in  an  effort 
to  adjust  the  differences  between  them  and  make  the  tension  equal 
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at  all  points.  In  other  words,  when  the  soil  is  less  than  half  sat- 
urated, the  movement  of  the  film  water  may  be  in  any  direction,  up, 
down,  or  laterally,  but  always  from  the  point  in  the  soil  where  the 
films  are  thickest  to  the  points  where  it  is  thinnest.  This  move- 
ment is  most  free  and  rapid  when  the  soil  is  nearest  half  saturation, 
or  in  the  average  soil  when  it  contains  three  inches  of  water  to  one 
foot  in  depth  of  soil,  and  the  movement  practically  ceases  when  the 
water  content  has  been  reduced  to  quarter  saturation,  or  one  and 
one-half  inches  per  foot  of  depth,  so  that  while  there  may  be  three 
inches  of  water  left  in  every  foot  depth  of  soil  after  drainage  has 
carried  off  th(^  surplus  of  the  shower,  if  any,  there  is  never  more 
than  one  and  one-half  inches  of  water  available  to  stimulate  plant 
growth.  This  would  equal  about  two  gallons  of  water  to  each 
cubic  foot  of  soil. 


"a."  "b." 
Fiff.  4. 


The  three  spheres  at  "a"  in  Figure  4  represent  three  soil  particles, 
.surrounded  by  thick,  medium  and  thin  ti^lms  of  water.  The  greater 
tension  or  strain  of  the  thin  films  pulls  from  the  medium,  and  the 
medium  pulls  from  the  thick  one  till  the  total  amount  of  water  is 
equally  distributed  between  all  three  soil  particles,  as  shown  at 
"b"  in  the  same  diagram. 

HOW  THE  RAIN  GETS  IN. 

When  the  supply  of  water  in  the  soil  is  reduced  to  quarter  sat- 
uration, its  niovement  practically  ceases.  In  a  soil  capable  of  retain- 
ing three  inches  of  capillary  water  in  each  foot  of  depth,  it  is  the 
third  inch  that  sets  in  motion  all  the  energies  and  acti^^ties  in  the 
soil  that  feed  and  force  plant  growth.  When  the  water  content 
is  reduced  to  one  and  one-half  inches  per  foot,  plants  may  live, 
but  vigorous,  profitable  growth  is  checked. 

When  the  rain  falls  on  a  dry  soil  that  has  been  pulverized  to 
a  fine  state  of  division  the  tendency  is  to  fully  saturate  as  it  goes. 
It  descends  like  the  rain  drops  on  the  window  pane,  leaving  a 
film  spread  over  all  the  soil  particles  it  passes,  but  with  a  bead  at 
the  end.  Its  motion  is  slower,  because  it  has  more  friction  to  over- 
come. If  the  rainfall  is  excessive,  there  will  be  a  tendency  to 
puddle  in  fine  texture  soils  and  make  a  mud  blanket,  that  causes 
some  of  the  rain  water  to  flow  off  on  the  surface,  because  the  soil 
cannot  take  it  in  fast  enough.  The  mud  blanket  also  imprisons  the 
air  underneath,  and  this  captured  air  resists  the  further  descent  of 
the  water.  But  when  the  falling  rain  comes  in  contact  with  moist 
soil,  new  forces  are  in  operation.  The  water  films  in  the  rnoist 
soil  that  are  the  first  to  feel  the  contact  with  the  rainwater  become 
thickened.  Those  directly  under  having  thinner  films  and  gi'eater 
tension,  commence  pulling  from  or  robbing  their  thicker  skinned 
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neighbors,  to  be  iu  turn  robbed  by  the  neighbor  next  below.  Tu 
this  way  surface  tension  aids  gravity  in  removing  the  water  from 
the  surface  into  the  soil,  and  much  more  rapidly  than  where  the 
soil  in  the  same  mechanical  condition  is  free  from  moisture.  It 
is  the  dilierence  between  the  rate  at  which  the  first  rain  drop  trickles 
down  the  drv  glass,  and  the  next  one  that  follows  in  the  moistened 
track.  For  "this  reason  a  moist  soil  gets  much  more  of  a  shower 
thpj  gives  less  than  an  inch  of  rain  than  does  a  dry  soil,  because 
it  moves  a  much  higher  precentage  of  it  away  from  the  influence 
of  the  sun  and  wincT. 

HOW  THE  WATER  IS  LOST. 

This  will  also  explain  how  the  water  is  so  easily  lost  from  the  soil 
by  evaporation.  When  the  surplus  rainwater  is  removed  and  drain- 
age has  ceased,  then  the  operation  is  reversed.  The  sun,  wind  and 
dry  air  promptlv  attack  the  water  films  on  the  surface  soil  grams, 
reducing  their  thickness.  The  surface  films  give  to  the  air,  and  take 
from  the  films  below  to  make  good  the  loss.  In  a  short  time  there 
is  a  continuous  stream  from  a  depth  of  possibly  two  feet  to  the 
surface  to  make  good  the  continual  loss  at  that  point.  This  upward 
movement  is  most  rapid  when  the  films  are  thickest  and  most 
elastic,  and  grows  less  as  the  films  grow  thinner,  and  are  held  with 
greater  force  against  the  soil  surface.  The  manner  in  w^iich  this 
loss  occurs  suggests  the  remedy  or  preventive.  Change  the  moisture 
line  from  the  surface  of  the  ground  to  a  point  two  inches  or  more 
below  the  surface.  Do  this  by  stirring  the  top  soil  so  as  to  loosen 
and  drv  it  out.  This  enlarges  the  capillary  spaces  and  breaks  the 
films.  'Water  cannot  rise  from  a  half-saturated  soil  into  a  dry  soil. 
Two  and  two  and  a  half  inches  of  dry  soil  is  a  very  eifective  mulch, 
as  good  as  drv  straw,  but  needs  renewing  after  every  showier.  Keep 
the  surface  soil  dry.  This  is  the  lid  to  the  soil  cistern,  and  the  stop- 
per to  the  soil  water  bottle. 

'     LOSSES  BY  EVAPORATION. 

During  June.  July  and  August,  the  greatest  loss  of  water  from 
the  soil  is  by  evaporation  during  the  first  four  days  after  the  rain 
has  ceased  falling.  The  run-otf  water  and  that  carried  off  by  sub- 
surface drainage  may  seem  larger  to  us,  because  we  can  see  it,  but 
it  is  insignificant  as  compared  with  the  amount  of  water  absorbed 
by  the  air.  After  the  fourth  dry  day  the  surface  of  the  unshaded 
soil  will  have  crusted  or  dried  out  sufiiciently  to  greatly  reduce 
the  upward  flow  of  w^ater,  and  the  interlacing  roots  will  intercept 
what  is  left.  It  is  immediately  after  the  shower  ceases  that  the 
heaviest  loss  occurs,  and  it  is  the  promptness  with  which  we  stir  the 
exposed  soil  after  heavy  show^ers,  or  the  amount  of  humus  in  the 
soil  to  enable  it  to  dry  out  on  the  surface  without  crusting  or  baking, 
that  determines  how  much  of  the  rainfall  we  lose,  or  how  much  we 
save  for  use  by  the  growing*  crops. 

TILLAGE. 

We  plow,  harrow,  roll  and  cultivate  that  we  may  separate  the 
particles  that  have  been  compacted  by  the  frequent  rains  during  the 
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year,  and  rearrange  them  loosely,  but  with  as  many  points  of  con- 
tact as  possible,  just  like  meal  in  a  barrel.  Cavities  are  waste 
places  in  the  soil,  and  should  be  removed  by  cultivator,  disc  or 
roller.  If  we  arrange  oranges  in  a  box,  placing  each  one  on  top 
of  the  other,  each  with  four  points  of  contact,  they  will  occupy  52 
per  cent,  of  the  space.  But  if  we  slip  them  in  between  one  another, 
in  alternate  rows,  we  have  six  points  of  contact  for  each  orange,  and 
gain  over  10  ]ipv  eciiL  of  space  in  the  box.  (See  Figures  5  and  6). 


Fig.  5. 

The  mow  uniform  the  soil  grains  can  be  arranged,  giving  most 
points  of  coiitact,  the  more  water  can  be  held  back  from  drainage 
and  stored  in  the  tilled  soil  for  the  use  of  the  plants.  The  greater 
the  depth  of  tillage,  the  greater  the  water  supply  near  the  root 
zone,  but  the  land  should  not  be  plowed  deeper  than  it  can  be  thor- 
oughly worked,  and  should  be  deepened  by  degrees,  making  no 
marked  change  in  any  one  year.  It  will  take  about  two  inches  of 
dry  soil  earth  to  form  a  satisfactory  dry  earth  mulch  to  protect 
the  soil  moisture  on  the  mountain  farms,  and  two  and  one-half 
inches  for  the  lowlands  and  the  southern  part  of  the  State.  If  the 
land  is  plowed  six  inches  deep  there  only  remains  three  and  one-ha''f 
inches  of  stirred  soil  in  which  the  finer  roots  can  develop  and  grow. 
If  the  land  is  plowed  eight  inches,  then  the  root  zone  is  increased  to 
five  and  oue-lialf  inches,  or  an  increase  of  36  per  cent,  of  new  feed- 
ing ground  for  the  plant  roots.  This  is  just  like  taking  a  ten-acre 
pasture  that  will  carry  seven  cov/s,  and  by  fertilizing  it,  making  it 
produce  enough  more  grass  to  carry  ten  cows  equally  well.  It  is 
another  way  of  increasing  the  size  of  the  farm  by  adding  two  inches 
to  the  bottom  instead  of  buying  36  per  cent,  more  land  to  add  to  the 
side,  and  putting  the  same  amount  of  labor  one  one  hundred  acres 
that  would  be  put  on  the  one  hundred  and  thirty-six  acres. 

The  study  of  this  question  suggests  that  in  the  preparation  of  the 
seed  bed,  the  finest  soil  should  be  worked  into  the  lower  half  of  the 
depth  stirred,  where  the  roots  grow  thickest,  and  the  coarse  soil, 
clods  and  trash  should  be  worked  to  the  surface  to  break  the  force 
of  the  heavy  rain  drops,  and  partially  prevent  packing  and  pud- 
dling of  the  surface  soil.  This  suggests  further  the  fining  of  the 
surface  soil  with  disc  or  harrow  before  plowing  and  turning  this 
fined  soil  into  the  bottom  of  the  furrow.  After  plowing,  the  tool 
used  should  pack  the  under  surface  to  remove  the  cavities  left 
by  the  plow.  It  should  press  downward.  The  roller  may  he  used 
to  break  clods,  but  never  to  finish  with.  Rolled  land  should  be  har- 
rowed at  once  to  sift  the  fine  soil  down  and  lift  the  coarse  soil  up. 
A  spring  tooth  is  sood  for  this. 

The  objects  of  tillage  are:  First,  to  increase  the  water-holding 
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power  of  the  soil,  so  that  more  will  run  in  and  less  will  run  off 
or  drain  out.  Second,  to  admit  air  freely  to  all  parts  of  the  soil,  so 
that  the  bacteria  of  the  soil  may  develop  and  thrive,  and  carry  on 
the  work  of  tearing  down  the  organic  matter,  and  prepare  it  tor 
food  for  the  plant,  and  to  facilitate  the  disi^olving  of  the  mineral 
elements  Third,  to  make  it  easier  for  the  fibrous  rootlets  to  thread 
their  way  through  the  soil  and  get  in  contact  with  the  water  films 
in  which  the  food  is  held  in  solution.  Fourth,  to  prevent  growth  of 
weeds  and  loss  of  moisture  after  heavy  rains  by  prompt  tillage, 
two  to  two  and  a  half  inches  deep. 

The  poorer  a  soil  is  in  vegetable  matter  or  humus,  the  less  water 
it  will  hold,  and  the  quicker  it  will  lose  what  it  does  retain. 

The  adding  of  manure,  and  especially  the  turning  under  of  catch 
crops  (legumes  preferred)  will  increase  the  water-holding  power, 
and  it  will  suffer  much  less  loss  by  evaporation,  because  the  top 
inch  will  drv  out  without  crusting  or  baking,  forming  a  partial  dry 
earth  mulcli.  The  richer  soil  is  more  drouth  resistant,  and  suffers 
less  from  lack  of  tillage,  when  prompt  tillage  cannot  be  given. 


LIMING  THE  SOIL. 

Figure  7  is  a  reproduction  of  the  clay  particles  floating  in  a  drop 
of  water,  showing  how  they  repel  one  another  and  keep  separate. 
Figure  8  shows  the  same  sample,  with  a  little  lime  wiater  added. 
Note  how  the  lime  acts  on  the  clay  particles  to  draw  them  together 
in  clusters,  so  that  each  little  mass  acts  toward  water  and  air 
together  as  one  soil  grain.    This  flocculation  by  the  action  of  lime 


Fig.  7.  Fig.  8. 

gives  clay  soils  a  more  porous  and  loamy  character,  and  points  out 
one  way  in  which  lime  benefits  the  soil  physically,  if  used  in  mod- 
erationj  and  in  the  presence  of  organic  matter. 
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Figure  9  is  another  illustration  of  the 
tiocculating  effect  of  lime  on  fine  soils.  Its 
chemical  effect  in  sweetening  sour  lands  is  al- 
ready well  known  to  the  farmers  of  the  State, 
and  it  has  other  chemical  effects  already  pub- 
lished by  the  State  College  in  official  bul- 
letins. 

Fig.  a. 

DRAINAGE. 

The  value  of  tile  drains  is  to  remove  the  surface  or  gravity  water 
from  the  surface  two  or  three  feet,  so  that  air  may  freely  penetrate 
where  the  soil  has  a  tendency  to  form  a  ground  water  level  near 
than  three  feet  to  the  surface.  It  has  a  further  use  in  letting  the 
trafjped  air  escape  when  the  rain  falls  faster  than  the  films  can 
remove  it  down  into  the  soil  by  simply  thickening  it.  When  the 
spaces  are  water-logged  for  two  or  three  inches,  the  trapped  air 
is  compressed,  and  this  compressed  air  hinders  the  gravity  flow 
there  are  drain  tiles,  the  compressed  air  is  forced  into  those,  and 
into  the  subsoil,  and  forces  washing  at  the  surface.  If,  however, 
there  are  drain  tiles,  the  compressed  air  is  forced  into  these,  and 
the  water  follows,  thus  relieving  the  surface  clogging  and  lessening 
the  surface  washing. 

In  presenting  this  subject,  you  have  discovered  that  I  offer  no 
easier  way  to  get  a  certain  amount  of  product  from  the  soil.  The 
product  is  more  the  result  of  so  much  labor,  rather  than  the  yield  • 
of  so  many  bushels  per  acre.  We  need  a  new  way  of  expressing 
the  results  obtained,  which  should  be  so  many  bushels  or  pounds 
per  unit  of  energy,  intelligently  exerted,  rather  than  so  much  per 
acre.  One  of  our  oldest  axioms  is  still  one  of  our  newest,  that  "Man 
must  earn  his  bread  by  the  sweat  of  his  brow." 

The  CHAIRMAN:   The  hour  is  growing  late,  but  if  there  are  any 
questions  we  will  devote  a  short  time  to  answering  them. 

MR.  SEEDS:  I  see  how  you  are  going  to  get  the  moisture,  but 
how  are  you  going  to  hold  it?  , 

MR.  HILTON:  By  prompt  tillage  after  showers  where  ground  is 
not  shaded,  and  by  enriching  the  soil  with  vegetable  matter. 

MR.  SEEDS;  I  will  put  it  in  this  way.  Suppose  you  prepare  the 
top  foot  of  soil  so  it  will  hold  six  inches  of  water,  and  three  inches 
drains  out,  is  there  any  way  by  which  you  can  make  the  soil  hold 
back  more  than  three  inches?  ,  , 

MR.  HILTON:  Yes.  By  increasing  the  vegetable  content,  which, 
in  its  decaying  state,  we  call  humus,  and  by  getting  our  soil  so 
pulverized  that  the  particles  will  not  rest  loosely,  but  uniformly 
against  each  other.  The  water  held  back  may  be  increased  to  three 
and  one-half  inches  in  that  way. 

MR.  SEEDS:  If  all  the  waters  like  the  great  floods  at  Pittsburg 
this  spring  are  going  to  waste,  what  is  to  be  done  in  a  dry  time? 
Could  not  some  of  it  be  utilized? 


MR  HILTON:  Deforestation  is  a  fruitful  cause  of  the  great  flood 
waters,  and  reforestation  would  be  a  partial  remedy,  but  necessarily 
a  slow  one.  .  The  preservation  of  all  the  soil  covering  possible, 
deeper  plowing  in  tilled  areas,  and  a  more  liberal  use  of  catch  crops 
to  mix  with  the  soil,  would  all  have  a  retarding  effect  on  the  run 
off. 

MR.  SEEDS:  Now  you  say  that  the  thicker  the  film,  the  more 
water  a  cubic  foot  of  soil  wiW  hold.  Is  there  any  way  by  which 
we  can  make  the  film  thicker? 

MR.  HILTON:  The  addition  of  alkali  will  increase  the  tension 
of  water,  but  this  would  not  be  very  material.  The  surer  way  is  to 
increase  the  amount  of  surface  over  which  the  films  can  spread  in 
the  various  ways  already  suggested. 

MR.  CAMPBELL:  I  would  like  you  to  explain  how  the  addition 
of  humus  helps  to  increase  the  water-holding  capacity  of  the  soil? 

MR.  HILTON:  It  seems  like  a  paradox,  but  in  a  sandy  soil  the 
little  particles  of  humus  fill  all  the  very  large  spaces  between  sand 
grains,  giving  a  closer  arrangement  and  increasing  the  points  of 
contact  to  which  water  can  cling.  There  are  some  soils  so  fine- 
grained that  neither  water  nor  air  can  pass  through  freely.  Humus 
aids  in  separating  these  fine  particles  and  holding  them  apart,  thus 
making  them  more  porous  to  water  and  air. 

MR.  MARTIN:  You  spoke  of  the  films  of  water  surrounding  the 
particles  of  soil.  Can  the  plant  feed  upon  this  soil  mixture  any 
other  way  than  through  this  film  of  water  surrounding  the  soil? 

MR.  HILTON:  No;  the  very  fine  root  hairs  on  the  fibrous  roots 
must  come  in  contact  with  the  water  films  in  the  angles  of  the  soil 
grains,  ana  through  these  root  hairs  are  taken  into  the  plant  and 
through  root  and  stem  to  the  leaf,  where  in  the  presence  of  the 
light  it  is  converted  into  higher  chemical  forms,  that  are  distributed 
throughout  the  plant  to  form  new  stems  and  roots,  new  leaves,  and 
finally  the  grain  and  fruit. 

MR.  MARTIN:  Is  there  any  other  way  by  which  the  soil  can  give 
up  its  fertility  except  through  these  films? 

MR.  HILTON:  No.  The  water  is  the  great  transportation  agency 
of  the  plant.  It  not  only  dissolves  the  mineral  elements  with  the 
aid  of  carbonic  acid  set  free  by  the  work  of  the  soil  germs,  but  it 
conveys  it  in  crude  and  manufactured  form.  The  germ  life  is  most 
active  when  the  film  water  is  abundant.  It  regulates  the  tempera- 
ture for  the  germ  life,  but  it  regulates  the  temperature  of  the  plant 
as  well.  So  long  as  film  water  is  abundant  in  the  soil,  the  evap- 
oration from  the  leaf  protects  the  plant  from  burning  up  under  high 
temperatures.  When  the  water  supply  fails,  the  plant  quickly  suc- 
cumbs. All  work  in  the  soil  ceases  when  the  ground  is  fully  sat- 
urated. The  plants  suffer  for  air  as  well  as  for  food.  They  cannot 
live  on  water  alone,  any  more  than  they  could  live  on  nitrogen 
alone. 

MR,.  MARTIN:  Is  this  film  of  water  clear  to  the  eye,  or  is  it 
only  seen  through  a  microscope? 
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MR.  HILTON:  You  can't  see  it  with  the  eye;  you  can  only  tell 
by  the  condition  of  the  soil  that  it  is  there;  and  when  you  think  of 
the  microscopic  smallness  of  the  root  hair,  you  can  think  of  the 
importance  of  having  your  soil  pulverized  fine,  because  how  can 
these  little  fine  hairs,  so  fine  that  you  can't  see  them,  do  good  work 
in  coarse,  hard  soil?  It  is  very  important  to  have  it  pulverized; 
here  is  your  furrow  eight  inches  deep;  your  roots  grow  in  lower  five 
and  a  half  inches,  and  in  preparing  your  soil  you  will  find  it  most 
important  to  have  the  fine  soil  down  where  the  roots  grow  and 
spread  out,  and  the  coarse  soil  on  top.  Your  ground  is  not  prop- 
erly prepared  until  you  can  drive  over  it  with  a  wagon  and  it  won't 
sink  more  than  an  inch. 

MR.  HUTCHISON:  I  am  from  Huntingdon  county.  How  deep 
would  you  recommend  to  plow  for  corn? 

MR.  HILTON:  Just  as  deep  as  you  can  pulverize  the  soil.  If 
you  can  make  it  ten  inches  deep,  I  would  make  it  ten  inches,  pro- 
vided you  can  pulverize  the  soil  that  deep;  but  don't  go  any  deeper 
than  you  can  pulverize  the  soil  down  fine. 

MR.  WATTS:  Are  there  cases  where  it  would  be  more  profitable 
to  work  only  six  inches  than  eight  inches  or  nine  inches,  especially 
in  a  soft,  porous  soil? 

MR.  HILTON:  No;  you  are  going  to  have  more  moisture  the 
other  way.  If  you  have  never  examined  the  roots  of  your  corn 
plant,  you  will  never  know  just  how  you  should  cultivate  this  crop. 
There  is  more  to  be  learned  by  looking  at  the  roots  of  your  plant 
than  from  all  the  lectures  you  can  ever  hear.  In  examining  the 
roots,  you  will  generally  find  the  lower  half  of  the  stirred  soil,  par- 
ticularly where  the  soil  is  fine;  a  mass  of  fibrous  roots,  and  when 
you  find  this  mass  of  fibrous  roots,  you  know  the  plant  is  getting 
what  it  wants;  but  if  you  have  only  six  inches,  and  two  and  a  half 
inches  of  that  is  mulch,  it  does  not  give  the  plant  .much  feeding 
ground,  and  the  feeding  roots  are  going  to  mass  themselves  in 
the  summer  months  just  as  deep  as  you  plow. 

MR.  McCREARY:  I  raised  two  hundred  bushels  of  corn  to  the 
acre,  a  14-inch  tile  being  in.  Now,  what  is  the  use  of  a  tile,  if  you 
don't  want  to  get  rid  of  the  moisture?  This  field  has  been  plowed 
nine  inches  deep,  and  has  been  worked  for  twenty-five  years.  We 
plowed  it  nine  inches  deep  with  an  Oliver  Chilled  plow,  and  it  was 
turned  over  after  the  tile  had  been  laid.  Now,  that  ground  laid 
there  all  winter,  and  when  we  came  to  prepare  it  in  the  spring  it 
was  as  hard  as  a  rock;  we  went  over  it  with  a  disc  harrow  twice, 
then  twice  with  a  fine-tooth  harrow,  and  then  we  went  over  it  with 
a  spike  harrow  about  four  inches  deep.  Then  we  planted  our  corn 
there,  and  we  got  two  hundred  bushels  to  the  acre. 

MR.  HILTON:  It  was  tile  drained? 

MR.  McOREARY:  True,  it  was;  and  we  had  this  vegetable  matter 
there;  but  we  only  kept  it  for  corn,  and  we  have  corn  in  it  now,  and 
we  plowed  it  as  deep  as  we  plowed  it  last  spring,  and  turned  it 
over  with  a  disc  harrow  and  the  other  harrow,  and  then  pulverized 
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the  remaining  soil,  and  I  never  saw  any  richer  soil  for  corn  than  we 
have  there. 

ME.  HULTON:  I  am  sure  you  will  get  a  good  crop  there  this  year. 
Did  you  look  at  the  roots? 

iMK.  McCREARY:  I  didn't  need  to  look  at  the  roots.  I  looked  at 
the  top. 

MR.  HILTON:  Yes,  but  you  didn't  know  what  made  the  good  ear 
till  you  looked  at  the  root.  Evidently  it  was  the  mulch  that  .made 
it;  you  had  a  good  mulch,  and  that  prevented  any  great  degree  of 
evaporation,  and  your  drain  kept  your  moisture  regulated  so  that 
the  soil  was  properly  areated.  If  it  had  filled  up  with  water  within 
a  foot  or  two  of  the  surface,  you  would  have  had  a  poor  crop  instead 
of  a  good  one.  You  have  got  to  get  rid  of  the  surplus  moisture,  and 
you  have  got  to  have  air. 

MR.  HERR:  May  I  ask  you,  provided  you  have  the  fine  soil  that 
you  speak  of,  but  one  that  is  almost  impervious  on  the  surface,  what 
will  be  the  action  of  lime  on  it? 

MR.  HILTON:  It  will  make  it  porous.  The  action  of  lime  is  very 
good,  and  soils  that  have  no  lime  in  them  should  have  lime  put  on; 
but  there  is  more  danger  in  overdoing  than  in  underdoing.  We  will 
have  to  use  more  lime  in  Pennsylvania  than  we  have  been  doing, 
although  it  is  a  limestone  country.  Now,  out  near  Topeka,  Kan.i 
I  know  two  fields,  one  just  below  a  limestone  belt,  and  the  other 
above  it.  The  difference  between  the  land  below  the  limestone  out- 
crop and  that  above  is  threefold.  That  is,  I  would  give  three  times 
as  much  for  the  land  below  the  limestone  outcrop  as  I  would  for 
the  land  above  it.  The  one  in  dry  seasons  is  almost  impervious; 
the  other  is  nice  and  moist.  Limestone  is  one  of  the  things  that 
must  be  used  intelligently,  but  rightly  used,  it  is  of  great  value. 

MR.  HOOVER:  I  have  listened  to  this  discussion  with  a  great 
deal  of  interest,  and  a  few  things  have  occurred  to  me  that  it  might 
be_  well  to  consider.  In  different  localities  you  will  not  find  the 
soil  alike.  Speaking  of  porous  soils,  I  have  found  in  our  county— 
and  I  suppose  the  same  thing  holds  good  in  other  sections— that 
we  have  often  good  crops  where  the  soil  is  compact  clay,  and  poor 
crops  on  sandy  soil.  I  want  to  say  to  my  friend,  Mr.  Herr,  that  I 
have  had  experience  with  limestone,  and  also  with  vegetable  mat- 
ter. We  find  that  our  clay  soils  are  verv  much  improved  by  lime 
and  also  by  adding  vegetable  matter. 

Now,  in  regard  to  retaining  moisture,  I  want  to  say  that  we  often 
receive  the  best  crops  on  porous  soil.  I  believe  that  lime  and  veg- 
etable matter  are  very  important  agencies  in  bringing  about  a  bet- 
ter condition  of  our  soils,  and  helping  to  retain  the  moisture  within. 

MR.  HILTON:  My  idea  of  a  perfect  soil  is  one  in  which  you  find 
the  greatest  number  of  points  of  contact  in  a  given  bulk  of'  soil  for 
the  action  of  the  little  roots.  Think  it  out  for  yourselves.  It  will 
teach  you  more  than  you  can  learn  from  all  your  Whitney's  or  your 
King's,  or  any  one  else.  I  had  no  laboratory  education,  and  no  in- 
struments, but  I  went  to  work  to  study  it  out  for  mvself,  and  began 
to  experiment  with  soil  in  lamp  chimoe^s  and  glass"  tubes,  and  then 
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I  got  hold  of  the  records  of  work  done  by  others,  and  went  on  experi- 
menting. I  never  was  inside  of  a  laboratory  in  my  life,  and  I  have 
■not  had  the  advantage  of  a  college  education.  We  can't  all  have 
that;  but  get  your  boys  interes:ted  in  doing  something — in  experi- 
menting and  working  out  things  for  themselves — and  you  will  do 
them  more  good  than  in  any  ojther  way.  If  a  boy  has  a  kink  in  his 
head,  let  him  work  it  out,  even  if  it  does  cost  you  a  little  money. 
Give  him  a  plot,  and  let  him  experiment  in  corn  raising,  even  if 
it  does  cost  him  |5  a  bushel.  He  will  get  something  out  of  it  after 
a  while,  and  it  will  keep  him  interested  in  the  farm.  These  insti- 
tutes are  doing  a  wonderful  amount  of  good  to  the  farmer;  they 
set  him  to  thinking  and  experimenting,  and  results  are  beginning 
to  show.  Get  your  boys  to  studying  the  roots  of  plants.  I  have 
watched  the  water  settle  down  in  the  dry  and  moist  soil,  and  cap- 
illarity draw  it  up,  and  I  have  sat  up  nights  watching  it,  because  I 
was  so  interested  that  I  forgot  to  go  to  bed.  I  have  learned  some- 
thing of  what  makes  water  go  up  and  down  in  the  soil,  because  I 
have  studied  it,  reasoning  from  cause  to  effect.  I  think  every  boy 
who  can  should  attend  the  State  College;  but  if  this  is  impossible 
he  is  not  helpless  to  learn  from  the  soil  if  he  will  only  ask  it  ques- 
tions. 

The  OHAIEiMAN:  After  another  musical  selection,  we  will  stand 
adjourned  until  9  o'clock  tomorrow  morning.  I  might  add  that  the 
program  will  be  carried  out  just  as  printed. 

The  session  closed  with  music  by  the  Wolfe  family. 

Wednesday  Morning,  July  5,  1907,  9  A.  M. 
The  meeting  came  to  order,  with  Mr.  J.  F.  Seavey  in  the  Chair. 

SECRETARY  MARTIN:  On  an  occasion  of  this  kind,  when  all 
our  County  Institute  Managers  and  Lecturers  expect  to  be  present, 
we  always  get  letters  that  cause  us  to  feel  a  little  sad  at  the  time. 
I  have  this  morning  letters  from  four  or  five  of  our  most  prominent 
workers,  expressing  regret  at  their  inability  to  be  present;  one 
from  R.  J.  Weld,  of  Warren,  who  was  prevented  from  attending  by 
a  pressure  of  business;  another  from  Dr.  I.  A.  Thayer,  who  has  been 
ill  in  a  sanitarium  at  "^Varren,  who  regrets  that  he  cannot  be  here, 
and  sends  his  kind  regards  to  the  friends  present;  a  letter  from 
Hon.  W.  F.  Hill,  who  has  been  unexpectedly  called  to  the  western 
part  of  the  State,  and  for  that  reason  can't  be  present;  another  by 
Hon.  "William  F.  Beck,  who  is  detained  at  home  by  illness  in  the 
family.  I  also  have  a  letter  from  the  Hon.  Howard  G.  McGowan,  of 
Berks  county,  who  is  prevented  from  leaving  home  by  matters  of 
sufficient  importance  to  keep  him  there  during  the  sessions  of  the 
Normal  Institute.    We  miss  the  presence  of  these  friends  here. 

At  this  point  I  take  the  liberty  of  appointing  a  Committee  on 
Resolutions.  There  are  always  questions  of  importance  closely 
allied  to  the  great  work  in  which  we  are  engaged,  and  they  should 
be  assembled  and  presented  in  the  form  of  resolutions  for  proper 
action.   I  will  appoint  on  this  committee  the  following  gentlemen: 

Hon.  A.  J.  Kahler,  of  Lycoming  county;  William  C.  Black,  of  Mer- 
cer county;  Samuel  McCreary,  of  Lawrence  county;  Alva  Agee,  of 
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State  College;  L.  W.  Lighty,  of  Adams  county;  M.  N.  Clark,  of  West- 
moreland county. 

MR.  FENSTERMAKER:  The  delegates  will  please  seat  them- 
selves as  far  in  front  as  possible,  and  leave  the  room  in  the  rear 
for  visitors;  plenty  of  room  in  front  here  for  you  all. 

SECRETARY  MARTIN:  If  there  are  any  visitors  who  have  not 
registered,  the  Secretary  is  here,  and  we  would  like  to  have  a  rec- 
ord of  all  the  visitors  and  delegates  present.  AVill  those  who  have 
not  registered  please  do  so  ? 

The  CHAIRMAN:  We  will  now  be  addressed  by  Professor  Voor- 
hees,  of  the  New  Jersey  Experiment  Station,  on  ''Natural  Agencies 
in  Soil  Improvement." 

Professor  Voorhees  spoke  as  follows: 


NATURAL  AGENCIES  IN  SOIL  IMPROVEMENT. 


By  Pkof.  E  B.  Voorhees.  New  Jersey  Experiment  Station,  m-w  Brunswiek,  N.  J. 


The  question  of  soil  fertility  is  one  of  the  first  importance.  It 
measures  in  large  degree  the  size  and  quality  of  the  crops  that 
grow.  Seasons  may  change,  climates  may  be  different,  but  in  any 
case  fertility  is  the  one  thing  that  more  than  any  other  controls  the 
harvest.  It  is  but  natural,  therefore,  with  the  growing  knowlegde 
that  we  have  of  the  soil  in  its  various  phases,  that  its  study  should 
occupy  our  minds  more  completely  than  any  other  one  subject  con- 
nected with  farming.  Other  lines  of  investigation  contributory 
to  the  uplift  of  farming  have  their  best  application  onlv  wheii 
fertility  is  the  basis.  It  is  quite  natural,  too,  that  until  we  under- 
stand the  soil  more  fully  that  the  methods  of  practice  adopted  are 
not  such  as  to  contribute  to  the  upbuilding  of  the  soil,  but  rather 
to  its  depletion.  This  has  been  the  historv  of  all  countries,  and  is 
the  history  of  our  country  as  well.  Until  within  quite  recent  times, 
our  knowledge  of  the  soil  did  not  permit  us  to  give  advice  to  farmers 
that  would  enable  them  to  conserve  or  build  up  their  fertility  be- 
cause we  did  not  know  surely  what  was  involved,  and  even  now 
we  are  but  on  the  threshold  of  the  knowledge  that  lies  before 

As  an  introduction  to  my  subject,  I  desire  first  to  present  some 
general  considerations  concerning  what  mav  be  termed  constructive 
and  destruciive  natural  forces.  The  natural  forces  of  sun  air  water 
and  temperature,  and  the  principles  upon  which  the  science  of 
geology,  of  chemistry,  of  botany,  of  biologv.  and  of  physics  are 
based,  are  all  concerned  in  the  proper  development  of  the  farm  and 
the  true  progress  of  the  farmer,  and  have  existed  since  the  beo-in- 
nnig  of  time.  Because  these  are  facts,  the  methods  of  farming"  iu 
vogue  from  the  earliest  times  to  the  present,  and  the  methods 
of  today,  have  exerted,  and  still  exert,  an  influence  upon  the  devel- 
opment, progress  and  happiness  of  all  the  people  upon  all  the  earth 

Since  the  solid  portion  of  the  earth  first  appeared  these  forces 
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and  others,  soeu  and  nnseeii,  known  and  unknown,  have  been  con- 
stantly at  work  chaujiiiig  the  character  of  its  surface.  These  forces 
have  wrought  by  day  and  by  night,  in  summer  and  in  winter,  in 
sunshine  and  storm, 'but  always  and  incessantly,  and,  as  a  result 
of  tlieir  action,  there  appeared  upon  the  hard  and  rocky  surface, 
first,  the  humble  lichen,  then  the  moie  haughty  gorse  or  furze,  which, 
in  their  wav,  became  forces,  too,  and  assisted  these  mighty  unseen 
workers,  uiitil,  in  their  task  of  world-building,  the  former  rocky 
surface  'of  the  earth,  whether  the  mountain  or  valley,  whether  the 
praii'ie  or  desei  t  of  today,  became  covered  with  the  various  forms 
of  vegetable  life,  each  drawing  its  sustenance  from  the  mineral  and 
organic  matters,  more  or  less  broken  down  or  decomposed,  that 
we  call  soil.  This  soil,  which  we  now  work,  and  which,  if  left  to 
nature  again,  would  not  produce  crops  that  the  farmer  regards  as 
largely  useful,  with  the  possible  exception  of  timber,  yet  a  more 
detailed  studv  of  the  action  of  these  natural  forces  when  not  directed 
will,  I  think,'  give  us  some  clue  as  to  their  value  when  controlled 
and' directed  by  human  intelligence,  wherever  there  is  the  purpose 
to  derive  from  such  soil  sustenance  for  man  and  beast. 

The  tendency  of  our  cultivated  fields,  if  left  to  nature's  way, 
would  be  to  cover  them  with  growths  of  various  sorts,  and  gradually 
there  would  be  accumulated  substances  that  would  provide  more 
favorable  conditions  for  the  growth  and  development  of  cultivated 
plants.  That  is,  the  continuous  occupation  of  the  soil  by  growing 
plants  would,  in  the  first  place,  hold  the  particles  of  soil  together 
and  prevent  their  movement  by  mechanical  means,  and  in  the  sec- 
ond place,  the  growth  of  the  plants  themselves  would  cause  a  break- 
ing up  of  hard  and  insoluble  substances  of  that  soil,  making  them 
available  to  plants,  and  the  organic  matter  accumulated  and  mixed 
with  the  minei'al  substance  would  make  the  soils  more  absorptive, 
and  would  prevent  the  rapid  washing  away  of  the  soluble  constit- 
uents. Besides,  because  of  its  greater  absorptive  power,  floods, 
drouths  and  consequent  barrenness  and  sterility  would  be  largely 
prevented. 

Or,  in  other  words,  nature  teaches  us  that  if  we  are  to  conserve 
and  improve  the  fertility  of  our  soils,  we  must  keep  them  occupied, 
thus  holding  them  together  and  preventing  the  losses  that  are  liable 
to  occur  through  the  far-reaching  removal  of  their  constituents 
by  man's  suppression  of  the  natural  growths.  Nature's  way  results 
not  only  in  the  conservation  of  soil,  in  the  retention  of  that  which 
is  liable  to  be  lost,  but  in  the  improvement  of  its  character,  both 
physical  and  chemical.  Nature  is  constructive,  not  destructive;  her 
tendency  is  coustanly  towards  accumulation.  The  magnificent  for- 
ests, which  formerly  occupied  large  areas  of  our  country,  and  which 
still  exist  in  a  limited  way;  the  broad  prairies,  stored  with  the 
residues  representing  the  continuous  growth  of  centuries,  give  abun- 
dant evidence  of  this  constructive  characteristic,  and  this  wealth 
of  forest,  and  these  storehouses  of  fertility,  are  due  to  the  beneficent 
provisions  of  nature  for  man's  use. 

Let  us  see  for  a  moment  how  man  has  used  them.  From  the 
beginning  of  recorded  history  there  has  been  a  tendency,  not  merely 
to  rob  the  soil  of  its  inherent  virtues,  but  to  x^revent  nature,  largely, 
3.t  least,  from  contributing  to  its  upbuilding.   Many      tho&^  cpun- 
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tries  which,  iu  the  world's  earlier  history,  were  rich  in  fertility,  aad, 
in  the  words  of  the  prophet,  "flowed  with  milk  and  honey,"  are  now 
barren  wastes  and  deserts,  and  for  no  other  reason  than  the  lack 
of  observation  and  the  direction  of  the  laws  which  are  involved 
in  the  economical  production  of  crops  with  the  accompanying  main- 
tenance of  fertility.  In  Roman  times  soil  areas  had  been  reduced 
to  such  a  stage  of  exhaustion  as  to  cause  great  anxiety  on  the  part 
of  the  Emperors,  and  in  the  first  and  second  centuries  of  the  Chris- 
tian era  efforts  were  made  to  protect  the  soils  from  exhaustion,  and 
to  increase  the  fertility  by  drainage,  irrigation,  rotation  of  crops  and 
other  means.  In  more  recent  times  the  German  states,  because  of 
the  exhaustion  of  their  soils,  particularly  in  the  north,  were  facing 
the  serious  problem  of  food  shortage,  and  were  fortunately  saved 
from  starvation  by  the  discovery,  by  Baron  von  Liebig,  of  the  under- 
lying principles  involved  in  the  growing  of  plants  and  in  the  im- 
provement of  soils.  While  certain  of  the  German  soils  were  naturally 
poor,  there  is  no  doubt  but  that  the  wasteful  methods  of  treatment 
and  the  ravages  of  the  nomadic  hordes  which  overran  the  country  in 
the  Middle  Ages  were  responsible  for  their  further  impoverishment. 
It  is  not  necessary  for  us,  however,  to  turn  to  ancient  times  for 
examples  of  farm  methods  which  result  in  the  rapid  depletion  of  the 
soil's  fertility  and  the  loss  of  natural  wealth.  In  all  sections  of 
our  own  country  we  note  evidences  of  poor  management  in  the  treat- 
ment of  our  soils,  and  management  which  unfortunately  has  been 
encouraged,  and  is  even  now  encouraged,  by  a  too  generous  and 
improvident  gov  ernment  in  opening  new  territory,  which,  in  part, 
relieves  the  farmer  of  the  moral  responsibility. 

However,  while  nature's  way  is  in  some  particulars  quite  the  op- 
posite of  that  which  the  farmer  must  follow  in  order  that  he  mav 
obtain  value  from  his  soil,  a  great  difficulty  has  been  encountereil 
in  the  failure  to  recognize  until  recently  that  nature's  wavs  may 
continue,  and  at  the  same  time  not  interfere,  but  rather  help  the 
farmer  in  his  work.  Nature  has  been  antagonized,  because  the  prin- 
ciples underlying  the  production  of  crops  and  the  conservation  of 
the  food  in  his  soil  has  not  been  understood,  and  thus  the  history 
of  farming  iu  this  country,  as  in  all  countries,  is  one  of  wastefulness 
m  the  utilization  of  natural  resources.  As  already  pointed  out, 
uature  added  to  the  soil  an  abundance  of  vegetable  'matter,  which! 
in  its  partial  decay,  contributes  not  only  to  the  absorptive,  water 
and  food-holding  capacity  of  the  soil,  but  also  to  the  building  up 
of  the  crop.  As  the  farmer  began  his  work  on  soil  cultivation  he 
created  a  tendency  towards  the  reverse  order  of  things  favoring 
not  a  legitimate  use  of  the  organic  matter  in  the  soil,  but  its  burning 
up,  as  it  were,  and  in  consequence  fertilitv  was  reduced  and  the 
yields  became  poorer. 

Because  of  the  abundance  of  land,  the  practice  prevailed  not  of 
conservation  and  improvement  bv  directing  nature's  laws  but  of 
taking  up  more  land,  or  of  clearing  it  of  timber,  in  order  that  more 
produce  might  be  grown.  The  timber  was  not  utilized  as  it  might 
have  been,  since  the  primary  purpose  was  to  obtain  the  land  upon 
which  It  grew.  This  system,  which  the  individual  farmer  followed 
which  was  practiced  by  farmers  in  the  aggregate,  has  resulted  in 
(lie  destruction  of  our  forests,  or  the  wasteful  management  of  our 
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lands,  has  resulted  in  materially  changing  the  climate  of  our  coun- 
try, but  certainly  the  changed  conditions  of  soil,  in  so  far  as  they 
concern  its  water-holding  capacity,  are  such  as  to  considerably 
modify  the  effect  of  our  spring  and  winter  rains.   The  floods,  which 
have  recently  been  so  devastating  in  their  character  in  many  parts 
of  our  country,  and  the  periodical  drouths,  so  destructive  in  their 
nature,  are  due,  in  great  measure,  at  least,  to  the  removal  of  our 
forests,  and  to  the  depletion  of  the  organic  matter  in  our  soils,  with 
the  consequent  rapid  running  away  of  the  water,  rather  than  its  ab- 
sorption and  conservatism,  and  its  gradual  movement  toward  the  sea. 
This  destructive  system  of  farming  is  not  confined  to  any  special 
district,  though  it' is  especially  noticeable  in  those  sections  of  our 
country  where  single  crops  are  the  farm's  main  source  of  income, 
as,  for  example,  cotton  and  tobacco  in  the  South,  corn  in  th..  Middle 
West,  and  wheat  in  the  Northwest.   These  systems  of  farming  are 
very  wasteful  of  soil  fertility,  because  they  do  not  provide  for  the 
building  up  of  the  soil,  either  in  the  organic  matter  or  in  its  physical 
character.    Even  the  ranges  of  the  far  Western  states  have  been 
injured  by  destructive  methods.   The  grasses  have  been  destroyed, 
the  water-holding  capacity  of  the  mountain  sides  decreased,  and 
the  available  water  for  the  irrigation  of  the  drier  plains  below  ma- 
terially diminished.    All  of  these  methods,  which  have  lessened  the 
productivity  of  many  of  our  soils,  show  but  one  side  of  the  losses 
that  are  actually  occurring;  the  side  which  is  perhaps  the  least 
important,  though  it  cannot  be  separated  from  the  other,  for  the 
two  combined  must  constitute  what  we  understand  by  natural  fer- 
tility.   In  other  words,  it  has  been  shown  that  the  final  measure 
of  fertility  of  a  soil  is  its  content  of  nitrogen,  phosphoric  acid  and 
potash,  and  the  elements  contained  in  comparatively  small  amounts 
in  soils  and  removed  by  crops  in  relatively  large  amounts.   That  is, 
we  may  have  a  soil  quite  perfect  in  its  physical  character,  that 
would  hold  water  and  give  it  up  gradually  to  the  plant,  that  would 
hold  warmth,  and  in  other  ways  be  perfectly  capable  of  contribut- 
ing to  the  growth  of  the  plant,  and  yet  be  incapable  of  supporting 
plant  life,  if  deprived  of  the  constituent  elements,  nitrogen,  phos- 
phoric acid  and  potash,  while  in  the  presence  of  these,  other  things 
being  equal,  the  growth  of  crops  would  be  in  proportion  to  their 
amounts  that  might  be  made  available  from  year  to  year. 

It  is  a  fact — and  facts  are  stubborn  things,  and  cannot  be  gain- 
said— that  the  capital  stock  of  any  country,  and,  therefore,  its  pres- 
ent and  prospective  wealth,  lies  in  its  natural  resources.  In  an 
agricultural  country  these  resources  are  in  its  soil,  and  since  the 
value  of  the  soil,  or  its  sustained  power  to  produce  crops  is  measured 
by  the  content  of  nitrogen,  phosphoric  acid  and  potash,  together 
with  the  condition  which  make  them  available  to  plants,  it  follows 
that  this  capital  stock  of  fertility  in  our  soils,  these  national  re- 
sources are  reduced  in  proportion  as  these  elements  are  permanently 
removed  from  them.  These,  I  repeat,  are  facts  now  clearly  recog- 
nized, and  it  is  upon  them  that  the  fertilizer  industry  in  this  and 
other  countries  is  based,  an  industry,  which,  though  in  a  sense 
only  in  its  infancy,  has  already  reached  magnificent  proportions,  and 
will  continue  to  grow  in  keeping  with  the  needs  for  artificial  plant 
food.    Any  system  of  farming  must,  however,  result  in  a  removal 


67 


from  the  soil  of  the  elements  of  fertility,  yet  there  is  a  system  which, 
if  carried  out,  would  result  in  a  minimum  rather  than  a  maximum 
removal  of  those  from  the  soil,  and  this  system,  which  provides  for 
the  maintenance  of  the  physical  and  chemical  character  of  soils  in 
other  respects,  may  be  regarded  as  constructive.  There  is  not  a 
farmer  but  can  point  out  numerous  examples  of  what  may  be  termed 
"constructive"'  and  "destructive,"  or  good  and  poor  farming,  in  these 
respects.  On  the  one  hand,  we  have  the  man  who,  under  normal 
conditions,  always  gets  good  crops,  whose  fertile  fields  are  always 
occupied,  whose 'cat  fie  are  sleek  and  fat,  and  whose  home  is  a  center 
of  happiness,  culture  and  content;  while  on  the  other  we  have  the 
man  whose  crops,  while  not  always  poor,  are  never  good;  whose 
fields,  only  partially  occupied  by  plants,  are  furrowed  and  gullied 
by  the  winter  and  summer  rains;  whose  lean  cattle  are  lowing  for 
food,  and  whose  home  is  poorly  provided  for,  and  is  the  center  of 
w^orr'v  and  discontent.  The  same  natural  forces  are  potent  for  good 
in  each  case;  in  the  first  they  are  directed  and  help  to  build  up  the 
farm,  while  in  the  other  they  are  antagonized  or  neglected,  and  help 
to  destroy. 

1  am  w^ell  aware  that  these  considerations  are  general,  and  have 
no  specific  application  to  the  individual  farmer;  but  with  the  general 
situation  clearly  outlined,  it  is  possible  for  us  to  apply  the  principles 
to  our  own  farms.  In  the  first  place,  however,  we  must  know 
something  of  the  origin  and  formation  of  soils,  for  while  soils  vary 
in  many  respects,  there  are  certain  qualities  which  are  common  to 
all.  That  is,  it  makes  no  difference  whether  the  original  rock  from 
which  a  soil  is  derived,  was  either  of  the  three  classes,  sedimentary, 
metamorphic  or  eruptive.  All  soils,  whether  derived  from  limestone, 
sandstone,  granite  or  trap,  must  po.ssess  certain  characteristics,  as 
fineness  of  division,  measuring  mechanical  or  physical  properties, 
and  must  contain  the  mineral  food  elements,  w-hich  plants  need,  and 
must  be  capable  of  having  incorporated  with  them  vegetable  mat- 
ter. These  give  to  soils  the  qualities  that  measure  fertility,  namely, 
physical,  chemical  and  biological,  which  make  them  valuable  as  a 
medium  for  the  growth  of  plants,  supplying  them  not  only  with  the 
moisture  they  require  at  the  time  they  require  it,  and  providing 
conditions  favorable  for  the  changes  that  must  take  place  in  germi- 
nation, growth  and  maturation,  but  also  the  chemical  transforma- 
tions that  render  inert  plant  food  available  for  future  crops. 

It  is  with  the  improvement  of  these  three  phases  of  the  soil  that 
we  must  deal,  if  we  are  to  build  them  up  in  a  natural  way.  It 
is  also  true  that  soils  derived  from  the  same  rock  formation  are  not 
equally  good,  for  even  those  of  similar  origin  may  vary  widely  in 
their  quality,  and  more  especially  in  their  physical  and  chemical 
character;  some  are  too  open  and  porous,  contain  too  much  sand, 
become  too  hot  and  are  poor  in  plant  food;  others  are  too  heavy 
and  compact,  and  while  they  contain  an  abundance  of  plant  food, 
it  is  difficult  for  the  plant  roots  to  penetrate  and  absorb  it.  Others 
contain  so  little  vegetable  matter  that  there  is  no  "life;"  they  be- 
come hard,  and  break  up  into  clods  and  lumps,  and  if  by  reason  of 
good  tillage  are  made  fine,  they  puddle  with  the  first  rain.  These 
are  deficiencies  that  are  to  be  made  good  by  the  proper  direction  of 
natural  agencies,  which  may,  on  the  one  hand,  make  the  light  soil 
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cooler  and  more  compact,  and  absorptive  of  water  and  plant  food, 
and,  on  the  other  hand,  the  heavj^  one  less  compact,  and  to  freely 
permit  the  circulation  of  air  and  water,  thus  changing  the  chemical 
character  in  such  a  way  as  to  enable  the  plants  to  obtain  an  abun- 
dance of  food  otherwise  unavailable. 

In  a  general  way,  ihe  four  chief  ingredients  in  soils  are  sand,  clay, 
lime  and  vegetable  matter,  or  humus,  and  which,  existing  in  proper 
proportion,  make  them  productive.  Any  one  of  these  in  themselves 
would  mot  make  a  good  soil,  yet  each  is  essential  in  order  that  a 
good  soil  may  be  made.  If  we  assume  that  a  farm  i.s  divided  into 
the  two  opposite  types,  a  heavy  clay  and  light  sand,  both  deficient 
in  vegetable  matter  and  in  lime,  though  with  good  natural  drainage, 
we  have  a  working  basis  for  a  discussion  of  the  methods  of  im- 
provement by  natural  agencies  which  will  apply  quite  as  well  to 
the  numerous  intermediate  types. 

The  deficiencies  in  the  clay  soil  are  that  it  is  too  cold,  air  does 
not  penetrate  freely,  and  it  does  not  warm  quick  enough  to  enable 
an  early  planting  and  quick  germination  of  seed;  it  remains  wet  and 
soggy  until  hot  weather,  when  frequently  it  becomes  too  dry,  and 
is  then  hard  and  compact,  and  the  plants  suffer  because  they  can- 
not obtain  food.  In  wet  weather  the  water  does  not  evaporate 
rapidly— it  becomes  water-logged,  and  plants  scald  and  die. 

The  sandy  soil  possesses  opposite  characteristics.  Its  deficiencies 
are  that  it  is  too  open  and  porous,  the  water  moves  too  freely.  It 
is  easily  worked,  and  may  be  handled  at  any  time  without  serious 
damage  to  its  physical  character,  but  when  dry  times  come,  the  soil 
-  becomes  too  hot  and  plants  burn  and  wither;  the  crop  is  of  no 
value.  If  it  is  too  wet,  they  grow  rapidly  at  first,  then  become  yel- 
low, and  the  crop  is  a  failure,  because  the  food  contained  is  not 
abundant,  and  the  rains  carry  it  away. 

In  the  first  case,  what  is  needed  is  to  direct  the  natural  agencies, 
sun,  air  and  water,  in  such  a  way  as  to  make  that  soil  less  com- 
pact and  adhesive,  and  to  permit  the  air  to  penetrate  more  readily, 
the  water  to  move  more  freely,  and  thus  encourage  chemical  changes' 
as  well  as  providing  for  the  activities  of  bacterial  life,  which  have 
a  tendency  both  to  add  to  and  to  set  free  the  plant  food  that  is 
locked  up  in  soils  of  this  character.  In  the  other  case,  what  is  needed 
is  the  introduction  of  vegetable  matter,  which  will  make  the  soil 
more  compact,  more  retentive  of  moisture  and  plant  food,  and  a 
better  medium  for  the  development  of  those  living  agencies  which 
are  so  important  a  factor  in  promoting  the  absorption  of  the  atmos- 
pheric elements. 

The  question  that  naturally  arises  here  is,  what  are  the  natural 
agencies  that  must  be  invoked  in  order  to  accomplish  these  benefi- 
cent purposes?  First,  the  atmosphere,  the  sun  and  air,  cold  and 
■  heat.  The  air  circulating  freely  in  soil  causes  chemical  changes, 
oxidizes,  helps  to  rot  the  compounds,  setting  free  food  elements  that 
were  locked  up  in  unusable  compounds;  the  warmth  carried  by  the 
,  air  assists  in  the  process.  These  are  largely  chemical  changes, 
though  resulting  as  well  in  physical  improvement,  as  is  evidenced 
by  the  breaking  down  of  hard  particles  bv  alternate  freezino-  and 
thawing.  ' 

In  the  second  place,  water  is  a  natural  agent,  as  it  is  a  universal 


solvent  and  its  freer  movement  in  soils  makes  active  the  dormant 
constituents,  which,  being  carried  in  dilute  solutions,  presents  them 
to  the  plant  in  usable  forms. 

Third,  organisms,  low  orders  of  life,  which,  while  unseen,  exist  in 
all  soils  for  good  or  evil,  the  good  ones  existing  only  in  soils  that 
permit  the  free  circulation  of  air  and  water,  for,  like  the  higher 
orders  of- life,  they  must  have  air,  a  proper  degree  of  temperature 
and  the  right  amount  of  moisture,  in  order  to  live  and  perform  their 
functions.  They  feed  upon  the  constituents  of  the  atmosphere  and 
soil,  and  by  their  life  and  activity  not  onlv  break  down  the  insoluble 
compounds,  but  add  to  the  constituents  by  absorbing  nitrogen  from 
the  air.  Those  that  work  evil  exist  in  soils  that  do  not  freely  permit 
the  free  circulation  of  air  and  warmth,  and  are  cold  and  wet  and  free 
trom  organic  matter,  thus  they  absorb  oxygen  from  usable  nitro- 
genous compounds,  setting  tlie  nitrogen  free,  therebv  reducing  their 
crop-producing  power.  These  organisms  are  also  \-iffected  by  the 
condition  of  the  soil,  whether  acid,  alkaline  or  neutral;  the  good 
ones  especially  those  which  possess  the  valuable  characteristics 
of  absorbing  nitrogen  from  the  atmosphere,  do  net  thrive  or  mul- 
tiply rapidly  m  soils  that  are  acid. 

Fourth  growing  plants,  which  by  their  presence  not  only  pre- 
vent the  losses  of  food  from  the  soil,  but  by  their  growth  and  the 
subsequent  decay  of  roots  and  stubble  change  and  add  to  their 
chemical  and  physical  properties.  A  soil  that  is  left  bare  during 
the  fall  and  early  spring  loses  the  food  that  has  been  made  available 
during  the  growing  season;  it  remains  unabsorbed,  and  is  readilv 
washed  out  while  one  left  bare  during  the  hot,  dry  months  is  not 
only  deprived  of  the  improvement  due  to  the  growth  of  plants,  but 
1  ^^^'^^^  ^^^"^^^  destroyed  by  the  high  temperatures 

which  then  usually  prevail,  and  which  penetrate  deeply  in  the  ab- 
sence of  the  cooling  shade  of  plants 

It  is  evident,  therefore,  that  if  we  are  to  benefit  by  natural  agencies 
they  must  be  directed;  conditions  must  be  made  favorable  for  their 
'nr-P  fn  ;   }       T •  "^'I'  Organisms  and  growing  plants 

onr  f ^1.'!'  f^i^etions  in  making  plant  food  available  in 

our  soils  or  in  adding  to  their  stores  of  nitrogen,  the  farmer  must 

Sh  einirr^'""''^^  ^^'^  ^^'^q-^-t  cultivation 

which  exposes  larger  surfaces  to  the  action  of  the  air,  water  and 

tpmnplf       ^''^  ^^-^^  ^'""^^^      sudden  changes  in 

or^Tsm^'y''  '"Tr'  '"i*^.        ^'«"^equent  desti-uction  of  living 
organisms    He  must  keep  his  soil  occupied  with  growino-  plants 
?abl"Z  -t  1  ^'^''''ooa,  and  to  hicrease  the  '70^'%?  veg 

etable  matter,  which  provides  a  better  medium  for  the  activities 

Me  of        ^T!  "'•P^''"''  neutralize  acids  fatal  to  the 

lite  of  the  bacteria  as  well  as  to  cement  the  fine  particles  of  soil 
into  larger  ones,  thus  increasing  the  power  of  the  air  and  water 
to  assist  m  the  perfection  of  his  medium  for  the  growth  of  crops 
and  wJi!vl  ^^'ori^^iig  of  these  two  types  of  soils, 

cntlo^  nfV  ^provement,  will  .make  clear  the  appli: 

cation  of  the  principles.    In  the  case  of  the  clay  soil  one  line  of 

SetLw''*       ^'''^      P^^^  fall  throwing 

o  thP  frpa       '^f  '^P'^^      ^^^^g*^  a  surface  as  possible 

to  the  freezing  and  thawing  of  winter,  and  to  permit  a  freer  ciroula- 


lion  of  water,  both  of  vvliich  ageueics  change  the  chemical  and  phys- 
ical character,  breaking  up  the  chemical  compounds,  and  cementing 
the  flne  particles  together,  unlocliing  plant  food  and  making  it 
more  porous    In  warm  climates  this  would  result  in  some  loss  of 
Dlant  food  bu*  the  loss  would  be  more  than  counterbalanced  by 
the  benefits  that  would  come  from  the  changing  of  the  base  existing 
in  the  soil    In  spring,  as  soon  as  the  land  is  dry  enough,  deep  cul- 
tivation should  be  practiced,  and  it  should  be  preferably  limed,  m 
order  to  make  the  particles  as  flne  as  possible,  to  permit  ilie  heat 
and  water  to  freely  penetrate,  and  make  conditions  favorable  for 
quick  germination  and  early  growth,  because  plant  food  lias  been 
made  available,  which  is  freely  movable  in  soil  solution.    A  cul- 
tivable crop,  should  preferably  be  planted,  and  constant  surface 
cultivation  of  the  crop  will  help  to  retain  moisture  m  the  lower 
layers  preventing  the  baking  of  the  soil  in  dry  times,  while  at 
the  same  time  contributing  more  available  plant  food.    If  planted 
with  corn,  before  or  as  soon  as  the  crop  is  harvested,  it  should  be 
seeded  with  crimson  or  mammoth  clover,  vetch,  rye,  wheat  or  any 
crop  that  will  make  sufficient  growth  in  the  fall  to  absorb  the  sol- 
uble nitrates  accumulated  but  not  used  by  the  corn,  and  that  might 
be  lost  during  the  winter.    This  catch  crop,  in  addition  to  holding 
plant  food  and  preventing  mechanical  losses,  will  accumulate  veg- 
etable matter;  the  entire  crop,  or  the  roots  and  stubble,  may  be 
turned  in  in  spring,  thus  adding  to  the  soil  substances  which  have 
a  tendencv  to  separate  the  fine  particles,  and  make  the  physical 
character  better,  but  also  of  adding  organic  substance  containing 
nitroo-en  which  adds  a  valuable  constituent,  but  which  in  its  decay 
assists  in  the  solution  of  mineral  food.    In  spring,  as  soon  as  the 
catch  crop  has  been  harvested,  or  is  turned  in,  the  land  should  be 
again  seeded  with  corn,  oats  or  barley;  if  either  of  the  latter  crops, 
the  land  as  soon  as  they  are  harvested,  should  be  immediately  cul- 
tivated rather  than  plowed,  and  seeded  to  a  summer  catch  crop, 
cow  peas,  sov  beans  or  buckwheat.    With  any  of  these  crops  the 
seed  f^erminate  quicklv,  and  the  plants  soon  cover  the  soil,  keeping 
it  cool  and  moist,  besides  contributing  to  its  upbuilding  m  the  ways 
alreadv  mentioned.   The  land  should  be  limed  occasionally,  and  pret- 
erablv  after  plowing  and  thoroughly  incorporated  with  the  surface 
soil  both  to  neutralize  acidity,  and  to  assist  in  the  helpful  decay  of 
the 'vegetable  matter.    After  the  removal  or  plowing  down  of  the 
summer  crop,  the  land  mav  be  seeded  with  wheat  or  grass. 

This  system  does  not  interfere  with  any  regular  rotations,  though 
in  manv  instances  adding  two  or  more  valuable  forage  crops,  that, 
in  their  use,  contribute  to  the  improvement.  By  this  treatment  the 
physical  character  is  improved,  chemical  conditions  are  made  bet- 
ter the  active  fertilitv  is  increased,  and  crops  are  better  than  if  the 
soil  had  been  allowed  to  lay  bare  after  the  first  crop  was  removed 
and  the  consequent  losses  in  condition  follow,  due  to  leaching,  and 
to  the  blowing  and  washing  of  the  soil. 

This  system  is  constructive,  and  on  soils  of  a  high  natural  strengtti 
crops  may  be  grown  and  removed  for  a  long  time  without  the 
necessity  of  large  additions  of  plant  food,  either  in  the  form  of 
manure 'or  artificial  fertilizers.  The  normal  supplies  in  the  soil  are 
capable  of  providing  for  good  crops;  money  expended  for  artificial 


plant  food  is  saved  for  fntuiv  lu'cds.  Dependence  is  placed  mainly 
upon  good  management  to  increase  the  stores  of  available  food. 

Experiments  that  have  been  conducted  at  our  own  station  show 
that  this  method  is  entirely  practical,  and  will  result  both  in  im- 
proving the  physical  character  of  the  soil,  and  in  the  increase  of 
its  crop-producing  power,  notwithstanding  there  is  a  constant  re- 
moval of  the  essential  plant-food  elements,  nitrogen,  phosphoric 
acid  and  potash.  Soils  that  ten  years  ago  would  not  produce  an 
equivalent  of  more  than  one  ton  of  hay  per  acre,  have,  by  this  sys- 
tem of  management,  been  brought  to  an  average  of  two  and  one- 
half  totis  per  acre,  and  constantly  improving.  Heavy  soils  that  were 
wet,  sticky  and  cold,  now  are  easier  to  work,  can  be  cultivated  earlier 
in  spring,  and  produce  larger  crops  every  year.  In  some  of  the  plots 
the  potash  removed  over  and  above  that  supplied  has  in  a  short 
time  been  more  than  an  equivalent  of  one  ton  of  muriate  of  potash, 
Ijhosphoric  acid  equivalent  to  more  than  one  and  one-half  tons  of 
acid  phosphate,  and  nitrogen  equivalent  to  one  ton  of  nitrate  of  soda. 
That  is,  with  attention  to  and  direction  of  natural  agencies,  the  soil 
under  a  constant  and  large  removal  of  plant  food  is  producing  more 
than  double  what  it  did  under  old  conditions. 

In  the  case  of  the  sandy  soil,  we  start  with  a  low  content  of 
mineral  food,  phosphoric  acid  and  potash,  as  well  as  a  low  content 
of  nitrogen;  the  physical  character  is  also  such  as  to  require  binding 
rather  than  separating  the  particles,  as  in  the  case  of  the  clay  soil, 
hence  cultivation  will  not  have  the  same  effect.  If  in  the  beginning 
the  soil  is  limed,  preferably  with  ground  limestone,  or  oyster  shells, 
and  the  land  is  planted  witli  some  leguminous  crop,  and  only  the 
mineral  elements,  phosphoric  acid  and  potash  applied,  the  conditions 
are  favorable  for  a  crop,  not  only  of  high  value  from  the  feed  stand- 
point, but  constructive  in  its  character.  It  builds  up  the  soil  in 
vegetable  matter,  and  adds  to  the  absorptive  properties  for  moisture 
and  plant  food,  thus  reducing  the  tendency  toward  wastefulness. 
The  leguminous  crop  harvested  in  the  fall  should  be  followed  imme- 
diately either  by  a  winter  legume,  as  vetch,  or  with  wheat  or  rye, 
which  will  hold  the  soil  and  prevent  losses  during  the  winter,  while 
at  the  same  time  adding  vegetable  matter.  This  winter  crop  may 
be  harvested  early  in  the  spring,  and  following  by  other  legumes, 
or  by  corn  or  millet,  which  are  again  planted  immediately  after  the 
one  crop  is  removed  by  another,  so  that  the  soil  is  constantly  occu- 
pied with  plants,  which  in  themselves  have  a  tendency  to  not  only 
hold,  but  to  gather  food,  supplying  only  the  minerals  which  are 
essential  for  the  needs  of  the  various  crops.  By  this  method  the 
lightest  sandy  soils  may  be  so  improved  in  chemical  and  physical 
character  as  to  produce  good  crops  of  vegetables,  celery,  potatoes, 
sweet  potatoes  and  tomatoes,  crops  of  high  value,  which  could  not 
be  grown  successfully  when  the  soils  could  not  hold  and  absorb 
either  water  or  plant  food. 

An  experiment  in  progress  for  four  years  in  our  State  shows  that 
It  IS  possible  with  the  application  of  1,000  pounds  of  ground  lime, 
and  less  than  ,f5  worth  of  minerals  per  acre  to  build  up  the  light, 
sandy  soils,  and  that  during  the  process  they  will  not  only  pav  for 
cultivation,  but  produce  quite  as  profitable  crops  as  upon  those'soils 
which  are  regarded  as  of  a  better  character. 
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The  priiK'ipk's  api»licable  to  ojiixtsite  types  apply  (juite  as  well 
to  all  soils  that  are  intermediate,  and  made  up  of  different  portions 
of  tlie  various  soil  ingredients.  If  tliey  were  observed  in  practice  the 
lands  of  the  East  might  yet  vie  with  those  of  the  West  in  net  results. 
We  may  in  some  instances  be  obliged  to  supplement  our  natural 
resources  by  artificial  supplies  of  plant  food,  but  with  our  nearby 
markets,  whose  demands  for  high-class  products  are  never  satisfied, 
farming  in  the  East  should  be  highly  profitable.  The  soils  occupying 
the  granite  hills,  the  sandstone  plains,  and  the  alluvial  meadows  of 
our  Eastern  states,  have  been  but  slightly  depleted  of  their  total 
plant  food;  they  still  have  sufficient  for  many  generations  to  come. 
We  have  been  living  upon  the  results  of  the  activities  of  the  past, 
not  really  occupying  the  land,  not  knowing  how  to  direct  the  nat- 
ural agencies,  or  forgetting  that  they  are  ever  ready  to  serve  us 
now,  and  quite  as  effectually  as  then.  The  farmers  of  Pennsylvania, 
as  well  as  of  all  our  Eastern  states,  have  still  a  noble  heritage  in 
their  soils — "Go  ye  in  and  occupy  the  land." 

SECRETARY  MARTIN:  Mr.  Chairman,  may  I  be  permitted  to 
ask  a  question?  I  notice  that  Professor  Voorhees  made  mention 
of  the  importance  of  planting  catch  crops  and  legumes  in  preference 
to  the  application  of  commercial  fertilizers.  Now,  why  the  use  of 
legumes  in  the  rotation  of  crops  rather  than  the  application  of  com- 
mercial fertilizers? 

PROFESvSOR  VOORHEES:  The  use  of  legumes  does  not  neces- 
sarily mean  that  we  do  not  apply  commercial  fertilizers.  In  the 
use  of  the  legume,  x>articularly  the  summer  legume,  we  occupy  the 
land  during  the  period  that  it  is  not  crowded,  and,  in  the  second 
place,  the  legumes  draw  the  nitrogen  from  the  air,  and  the  nitrogen 
helps  make  the  humus,  and,  in  my  judgment,  there  is  nothing  so 
important  as  encouraging  the  soil  with  vegetable  matter.  Now, 
when  you  can  aid  the  nitrogen  by  the  introduction  of  summer  le- 
gumes, you  can  greatly  increase  its  value.  Besides,  just  in  propor- 
tion as  you  draw  nitrogen  from  the  air.  just  in  that  proportion  will 
you  save  the  necessity  of  purchasing  nitrogen  in  the  form  of  com- 
mercial fertilizer.  Over  at  out  Experiment  Station  we  took  a  field 
of  very  sandy  soil,  that  was  of  little  use  or  value  for  raising  cereals, 
and  we  started  in  and  planted  soy  beans  and  crimson  clover,  and  in 
four  years  it  had  one  application  of  phosphoric  acid  potash,  and 
we  have  now  as  good  cereal  soil  as  there  is  in  the  northern  part  of 
the  State  if  not  better.  Now,  that  was  done  without  the  expense  of 
a  dollar  for  nitrogen.  It  is  the  most  expensive  element  you  can 
buy,  and  the  most  elusive.  Now  you  have  it,  and  now  you  don't. 
It  requires  more  judgment  to  use  it  than  anything  else,  but  it  re- 
turns so  much  in  the  long  run  that  it  pays  better  to  use  it  than  not 
to  use  it,  and  it  does  not  follow  that  if  you  follow  these  methods 
of  improving  your  soil  that  you  should  not  use  commercial  fertilizer. 

Now,  one  of  the  best  legume  crops  is  millet,  which  grows  so 
rapidly  that  it  takes  only  about  fifty  days  to  grow  a  crop,  and  then 
you  have  an  excellent  supply  of  nitrogen.  Nov*',  you  take  your  rail- 
let,  and  follow  it  with  a  legume,  and  you  have  your  nitrogen  again. 
I  think  that  a  judicious  use  of  commercial  fertilizer  is  wise,  but  I  do 
think  that  a  great  many  farmers  buy  the  commercial  fertilizer  iu 
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excess  of  the  quantity  they  really  require  if  they  used  a  little  more 
judgment.  We  are  all  the  losers  because  we  don't  take  care  of  our 
soils.    Does  that  answer  the  question? 

ME.  SCHWARZ:  Just  one  moment.  This  is  a  sample  of  rye  and 
vetch  grown  on  one  square  foot  of  land  treated  exactly  as  Professor 
Voorhees  has  said.   It  simply  shows  what  can  be  done. 

PROFESSOR  VOORHEES:  That  vetch  simply  shows  what  can 
be  done  on  one  acre  of  land;  you  simply  have  to  feed  the  soil,  and  put 
the  nitrogen  that  has  been  taken  out  back  again. 

SECRETARY  MARTIN:  You  discussed  a  little  the  rotation  of 
crops.  In  Pennsylvania  we  discuss  that  very  largely.  We  would 
like  you  to  tell  us  something  more  about  it. 

PROFESSOR  VOORHEES :  The  general  principle  is  that  one  crop 
takes  out  a  larger  proportion  of  a  certain  kind  of  plant  food  than 
another,  therefore,  you  prolong  the  time  in  which  you  can  grow 
crops  by  planting  one  crop  after  another.  But  even  that  is  not  pos- 
sible for  any  length  of  time.  There  is  always  a  period  in  the  fall  oi- 
in  the  summer  that  the  crop  is  not  growing,  and  the  rotation  in 
such  case,  while  extending  the  period  in  which  you  can  grow  a  crop, 
does  not  improve  it  as  it  would  if  the  soil  was  used  consecutively. 
The  only  difference  is  in  the  character  of  the  humus  which  is  turned 
out.  The  rains  come,  and  it  is  carried  away.  Now,  then,  we  grow 
corn,  and  then  wheat  and  clover.  Now,  then,  if  you  would  come 
in  there  with  a  legume  crop,  it  would  be  more  valuable  than 
anything  else.  The  farmer  knows  that  corn  grown  on  clover  sod 
is  good;  not  so  with  the  corn  grown  on  turnip  sod.  We  have  al- 
ways known  that,  but  not  always  that  it  is  due  to  the  fact  that  clover 
gathers  nitrogen  and  spreads  it  in  the  soil.  It  is  also  true  th'at  the 
clover  absorbs  the  phosphorus  and  the  lime,  and  spreads  it.  The 
crop  that  follows  naturally  has  a  larger  supply  of  plant  food  than 
fhe  one  that  follows  a  wheat  or  corn  crop,  it  is  a  good  idea  to 
rotate  crops,  but  it  is  not  necessary  now,  in  view  of  our  knowledge 
of  how  to  feed  the  plant.  We  can  grow  corn  year  after  year,  and 
wheat  year  after  year,  but  it  does  not  do  to  grow  them  year  after 
year,  and  let  the  land  lie  unoccupied  between  the  crops,  if  we  take 
the  crimson  clover  in  between  and  turn  it  under,  we  have  better 
grain.  That  makes  what  you  might  really  call  a  two  years'  rotation 
in  one  year;  that  is,  you  get  tvvO  crops  in  one  year,  but  it  is  the  rota- 
tion just  the  same. 

PROFESSOR  M'AIRS:  Have  you  ever  tried  to  sow  cow  peas  im 
mediately  after  your  wheat  crop,  and  then  plow  them  down  in  the 
fall  and  put  wheat  in  again? 

PROFESSOR  VOORHEES:  I  have  not  done  it  myself,  but  it 
has  been  done.  We  generally  grow  wheat,  and  right  after  the  wheat 
we  put  in  a  leguminous  crop,  so  that  we  get  one  crop  of  cereal  and 
one  of  legumes.  That  works  very  well.  The  old  sentiment 
used  to  be  clover  and  rye,  and  the  next  year  cut  your  hay.  Now,  we 
get  our  rye,  which  is  generally  removed  by  the  1st  of  Julv;  then 
we  go  over  the  ground  with  a  cutaway  harrow,  and  make  the  fur- 
rows one  or  two  inches  deep,  and  then  we  sow  cow  peas:  we  harvest 
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the  peas,  and  about  the  1st  of  September  we  put  in  the  clover,  and 
the  next  year  we  get  a  much  better  crop  of  grains,  besides  getting 
the  other  crops  in  between. 

PROFESSOR  MxVIRS:  May  I  ask  another  question?  Did  you  ever 
try  any  other  crop  than  cow  peas? 

PROFESSOR  VOORHEES:  Soy  beans,  and  I  have  tried  buck- 
wheat, but  when  you  can  get  the  summer  legumes  I  prefer  them. 

MR.  SCHWARZ:  Then  there  is  very  little  in  buckwheat? 

PROFESSOR  VOORHEES:  Well,  it  is  better  than  nothing,  be- 
cause it  spreads  the  vegetable  matter,  and  this  is  a  matter  of  very 
great  importance,  this  matter  of  keeping  our  soils  in  use  during  the 
summer.  The  cWances  are  that  the  temperature  of  the  hot  summer 
will  have  a  destructive  eftect  on  the  living  organisms  in  the  soil 
if  it  is  not  in  use.  As  long  as  the  land  is  covered  with  some  legumi- 
nous crop  there  seems  to  be  more  moisture  there,  and  the  vegetable 
matter  is  set  free  to  improvement  of  the  next  crop. 

PROFESSOR  MAIRS:  Did  you  ever  try  crimson  clover  along 
these  lines? 

PROFESSOR  VOORHEES:  Oh,  yes! 

PROFESSOR  MAIRS:  Did  you  ever  sow  crimson  clover  in  the 
spring  and  harvest  it  that  May? 

PROFESSOR  VOORHEES:  In  our  soil  we  usually  seed  it  in  the 
fall  and  cover  it  with  a  mulch.  We  use  crimson  clover,  vetch,  cow- 
peas  and  soy  beans,  millet  or  rape.  Vetch  does  not  do  so  well  in 
our  sandy  soil. 

MR.  SCHWARZ:  Does  that  live  through  the  winter?  It  does  not 
with  us. 

PROFESSOR  VOORHEES:  No,  it  does  not  live;  but  it  is  all  right 
if  you  cannot  get  another  legume  crop.  Now,  there  is  the  greatest 
difference  between  a  soil  that  is  full  of  living  organisms  and  one 
that  is  not.  The  one  is  mellow  and  soft,  and  the  other  is  coarse  and 
hard. 

MR.  FENSTERMAKER:  I  would  like  a  little  more  information. 
This  crimson  clover  was  sown  on  the  hillside  just  to  plow  under;  the 
better  part  of  the  field  I  had  in  potatoes;  the  balance,  about  ten 
acres,  I  put  in  crimson  clover.  That  is  the  result.  Now,  I  intend  to 
put  in  rye.   When  ought  I  to  plow  this  clover  under? 

PROFESSOR  VOORHEES:  Pretty  soon.  It  is  a  pretty  big  crop. 
I  don't  think  there  is  so  much  danger  in  the  spring  as  there  is  in 
the  summer.  There  is  some  danger  in  plowing  under  a  very  heavy 
crop  of  crimson  clover  and  cow  peas,  and  we  always  advise  it  to  be 
heavily  packed  by  roller,  because  the  air  gets  in  and  the  decay 
begins  so  rapidly  that  the  second  condition  is  worse  than  the  first. 
If  it  is  heavily  packed,  so  that  the  humus  is  distributed  in  the  soil, 
the  danger  is  not  so  great.  This  should  have  been  put  under  about 
the  1st  of  June,  and  tlieii  heavily  packed,  and  then  you  want  to 
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seed  it  about  the  1st  of  August,  or  thereabouts.  There  is  risk  other- 
wise. 

ME.  FENSTERMAKER:  What  will  be  the  result  if  T  let  it  go 
to  seed,  and  then  plant  again? 

PROFESSOR  VOORHEES:  You  would  have  the  seed. 

■MR.  FENSTERMAKER:  And  less  plant  food? 

PROFESSOR  VOORHEES:  Iso  you  would  not  have  less  plant 
food,  because  the  plant  food  would  be  distributed  through  the  seed. 

MR.  NORTHUP:  Now,  in  the  crimson  clover  and  in  the  ordinary 
clover  we  see  many  minute  notches  on  the  root,  showing  the  pres- 
ence of  the  bacteria.  Now,  on  our  vetch  I  couldn't  find  any.  What 
is  the  reason?    Isn't  the  land  inoculated? 

PROFESSOR  VOORHEES:  Possibly  not.  Whei-e  the  land  is 
not  inoculated  the  bacteria  would  not  be  there  in  very  great  num- 
bers before  the  next  year.  It  is  the  same  thing  with  alfalfa  and  cow 
peas.  They  have  the  little  tubercles  on  the  roots  where  the  bacteria 
are  present.  Now,  at  our  Experiment  Station,  right  back  of  the  old 
farmhouse,  there  was  an  old  garden,  about  ten  rods  square,  possibly, 
which  was  considered  worked  out.  I  took  it  and  planted  soy  beans. 
Where  the  soil  was  too  dry  or  too  wet,  they  would  not  grow;  but 
I  got  it  inoculated  by  persistent  effort,  and  tod'ay  it  is  the  finest  soil 
we  have  at  the  station. 

■MR.  HILTON:  At  what  stage  of  the  growth  of  these  food  crops 
is  the  plant  of  most  value  to  the  laud? 

PROFESSOR  VOORHEES:  In  a  general  way,  I  should  say  when 
the  plant  is  just  blossoming.  There  is  more  food  value  in  the  bloom 
pods  of  the  crimson  clover  than  when  it  i.s  in  the  head.  When  you 
are  growing  crops,  plow  it  under  the  first  time  and  put  in  another 
crop.  Don't  wait  until  it  is  matured.  In  our  soil,  which  is  dry  and 
sandy,  it  is  of  perhaps  greater  importance  to  do  this  We  plow  it 
under  before  it  matures,  and  roll  it  right  down. 

A  Member:  Seeding  rye  and  vetch  together,  is  that  a  good  prac- 
tice ? 

PROFESSOR  VOORHEES:  Yes,  sir;  that  is  a  good  practice  if 
you  are  growing  them  for  forage;  one-half  bushel  of  rye  to  forty-five 
pounds  of  vetch  is  a  good  mixture.  There  is  only  one  thing  against 
vetch,  and  that  is  its  price.  Six  dollars  is  what  we  paid  last  year, 
and  that  seems  rather  high. 

MR.  HERR:  Would  you  use  a  cutaway  harrow  before  you  plow? 

PROFESSOR  VOORHEES:  No,  no;  that  will  run  them  in  too 
close  and  break  up  the  charm,  if  there  is  any. 

MR.  SCHWARZ:  Doctor,  in  plowing  under  crimson  clover,  do  you 
plow  on  edge? 

PROFESSOR  VOORHEES:  W^e  don't  plow  after  we  take  out 
the  first  crop.  If  you  take  a  plow  and  turn  it  under  three  or  four 
inches,  and  you  don't  have  any  rain,  you  will  have   trouble  in  get- 
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ting  a  good  crop,  because  there  is  no  connection  there.  Now,  if  jou 
push  it  over,  you  have  the  connection  even  if  it  doesn't  get  any 
rain.  Now,  we  find  we  have  trouble  with  rye  and  wheat  if  we  plow, 
but  if  we  just  turn  it  under  we  have  no  trouble. 

MR.  LlCxHTY:  The  Michigan  Experiment  Station  experimented 
with  vetch.   What  can  you  tell  us  about  it? 

PROFESSOK  VOORHEES:  Not  very  much;  it  is  not  a  weed 
even;  it  is  worse.  If  you  get  a  vetch  seed  in  with  a  wheat  seed  you 
can't  separate  them. 

A  Member:  Seeds  that  germinate  afterwards,  do  they  get  to  be 
a  detriment? 

PROFESSOR  VOORHEES:  That  we  see  sometimes,  but  1  would 
rather  take  my  chances  than  worry  about  the  trouble. 

MR.  SCHWARZ:  How  about  the  ordinary  old  class  of  farmert*. 
who  plowed  in  May  or  June  and  kept  their  land  harrowed  all  sum 
mer  long? 

PROFESSOR  VOORHEES:  That  is  still  practiced  to  some  e^ 
tent,  and  by  separating  the  plant  food,  perhaps  they  get  more  nitro 
gen  in  the  soil ;  but  it  would  not  serve  at  all  on  sandy  soil.  On  heavy 
soil,  with  bare  fallowing,  it  is  quite  often  practiced  in  England  yet. 
Now,  we  use  crop  fallowing  instead,  and  we  get  in  addition  to  tht 
crop.  Turnips  is  a  common  thing  to  use  as  a  summer  fallow,  li 
keeps  things  moving,  at  least.   Have  something  doing. 

MR.  SCHWARZ:  But  don't  use  turnips  if  you  can  get  something 
better? 

PROFESSOR  VOORHEES:  No.  We  are  practicing  all  the  tlmt^ 
and  I  think  this  introductifai  of  summer  legumes  is  'a  good  thing 
Tv'e  can  fill  up  our  soils  wdth  them;  they  keep  it  supplied  with  nitrate 
and  potash  and  phosphoric  acid,  and  they  not  only  keep  the  soil  ii. 
use,  and  give  us  the  legume  crops,  but  they  make  the  soil  richer  for 
the  grain  crops. 

MR.  HALLOWELL:  How  much  crimson  clover  seed  will  you  get 
to^  the  acre? 

PROFESSOR  VOORHEES:  I  don't  know  much  about  the  seed 
matter,  but  Mr.  Brov/u,  of  the  Delaware  Experiment  Station,  is 
here,  and  I  think  that  possibly  he  can  tell  you. 

MR.  BROWN:  Fifteen,  sixteen  or  eighteen  bushels.  It  depends 
somewhat  upon  whether  you  have  frequent  rains  or  not.  Then  it  is 
so  ready  to  germinate.  But  I  should  say  from  fifteen  to  eighteen 
bushels. 

The  CHAIRMAN:  T  am  sorry  that  it  will  be  necessary  to  break 
off  this  interesting  discussion,' but  we  shall  have  to  pass  on  to  the 
next  subject,  an  address  by  Dr.  Prear,  of  State  College,  on  "What 
the  Chemist  Has  Found  in  Pennsylvania  Soils,  and  the  Relation  of 
Chemistry  to  Agriculture." 

The  paper  of  Dr.  Frear  was  as  follows: 
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WHAT   THE   CHEMIST   HAS   FOUND   IN  PENNSYLVANIA 
SOILS,  AND  THE  EELATION  OF  CHEMISTRY  TO  AGRICUL 
TUKE. 


By  Dr.  WM.  Fre^r,  Statt  ColUgt,  Pa. 


The  Director  of  Institutes,  in  assigning  to  me  the  subject  named 
in  the  program,  has  set  me  the  task  of  discussing  a  topic  about 
which  comparatively  little  accurate  information  has  been  collected. 
This  statement  applies  particularly  to  that  portion  of  the  subject 
relating  to  the  chemistry  of  Pennsj  Ivania  soils  as  distinguished  from 
soil  chemistry  in  general. 

Permit  me  to  call  your  attention  to  the  magnitude  of  the  problems 
confronting  us  in  the  study  of  the  soils  of  our  great  Commonwealth, 
omitting  for  the  present  all  mention  of  the  difficulties  belonging  to 
the  general  subject  of  the  chemical  relations  between  soils  and 
plants. 

It  must  be  remembered  that  soils  bear  in  properties  and  com- 
position distinct  relation  to  their  parent  rocks,  and  at  the  same  time 
possess  qualities  varyiug  greatly  with  the  manner  of  their  forma- 
tiun  from  the  rocks. 

Let  us  pause  for  a  moment  to  consider,  as  briefly  as  may  be,  the 
broader  geological  characters  of  the  surface  rocks  of  Pennsylvania. 
Dr.  J.  P.  Lesley,  former  State  Geologist,  says:  "The  Allegheny 
Mountain  divides  it  in  two  nearly  equal  parts,  popularly  known  as 
Eastern  and  Western  Pennsylvania,  entirely  different  in  geological 
character  and  relief  surface;  Western  Pennsylvania  belonging  to 
the  Mississippi  valley  region,  and  Eastern  Pennsylvania  to  the  At- 
lantic seaboard;  W\^stern  Pennsylvania  being  one  unbroken  bitumi- 
nous coal  field,  while  Eastern  Pennsylvania  is  partly  a  labyrinth 
of  parallel  and  interlocked  mountains  and  valleys  of  the  Devonian 
and  Selurian  age,  and  partly  an  open  country  of  still  older  Cambrian 
or  Primordial,  Azoic  or  Fundamental  strata,  across  which  runs  a 
broad,  continuous  belt  of  Triassic  of  Mesozoic  browmstone  and  trap. 
Cretacious  rocks  underlie  a  narrow  strip  along  the  Delaware  river 
below  Trenton,  and  a  mantel  drift  covers  the  surface  of  the  whole 
northern  part  of  the  State  as  far  south  as  a  line  drawn  nearly 
straight  from  Belvedere,  on  the  Delaware  river,  to  Olean,  on  the 
New  York  state  line,  and  another  line  drawn  nearly  through  Frank- 
lin and  Beaver  to  the  Ohio  state  line,  north  of  the  Ohio  river." 

Tlie  surface  thus  exposed  exhibits  strata  belonging  to  not  less 
than  sixteen  of  the  principal  groups  of  geological  measures,  includ- 
ing representatives  of  all  geological  ages  from  the  earliest  to  the 
most  recent.  The  greatest  diversity  in  geological  character  is  pre- 
sented in  the  southeastern  portion  of  the  State,  covering  probably 
40  per  cent,  of  its  area,  the  remainder  of  the  surface  being  made  up. 
on  the  north,  of  the  Catskill  sandstones;  in  the  extreme  southwest, 
of  the  Pittsburg  coal  measures,  and,  over  the  remaining  central  and 
western  parts  of  the  State,  of  the  sandstone,  shale  and  conglomerate 
formations  more  recent  than  the  Catskill.  The  northern  plateau 
of  the  State  is  drained  by  three  streams,  one  flowing  north  into  Lake 
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Outaiio,  iinoUicr  southeast  into  th(?  Chesapeake,  and  another  south- 
west into  the  Ohio,  disregarding  the  rehitively  small  territory  which 
is  drained  by  the  Delaware  and  its  tributaries. 

Over  these  great  areas  we  lind  soils  of  the  three  main  types  of 
formation — sedentary  soils,  those  formed  by  weathering  and  biolog- 
ical agencies  from  underlying  rocks;  alluyial  soils,  formed  from 
rocks  and  sedentary  soils  by  steam  transportation,  and,  finally,  gla- 
cial or  drift  soils,  formed  by  the  transporting  section  of  glaciers. 
While  Pennsylvania  has  no  high  mountains,  the  land  surface  is 
so  broken  that  there  are  everywhere  found  the  conditions  that  favor 
the  removal  of  soluble  matter  and  finely  divided  particles  from  the 
uplands  to  the  valley  floors.  In  the  glaciated  region  occur  numer- 
ous lakes  of  varying  size  and  depth,  many  of  which  have  in  the 
course  of  time  been  shallowed  and  filled  by  silt  carried  from  the 
neighboring  hills  and  by  dense  vegetation,  so  that  today  the  beds 
of  i^hese  lakes  are  tilled  with  swamps  and  beds  of  peat  and  muck. 

The  result  of  all  these  causes  is  a  wonderful  diversity  of  crops. 
The  agencies,  State  and  national,  which  might  have  collected  val- 
uable information  concerning  these  soils,  have  as  yet  accomplished 
little.  It  is  true  that  scattered  through  the  reports  of  the  Second 
Geological  Survey  are  numerous  interesting  statements  concerning 
the  soils  of  various  localities,  considered  particularly  in  relation  to 
their  parent  rocks,  but  these  observations  have  never  been  col- 
lated for  comparison,  were  not  made  according  to  a  carefully  pre- 
pared system  of  observation,  and,  commonly,  afford  little  informa 
lion  concerning  the  agricultural  relations  of  the  respective  soils. 
The  Experiment  Station  has  found  its  funds  altogether  too  limited 
to  undertake  a  systematic  soil  survey  of  the  State,  and  has  been 
obliged  to  limit  itself  to  such  casual  examinations  as  could  from  time 
to  time  be  made  in  the  study  of  various  local  problems.  Within 
very  recent  years  the  Bureau  of  Soils  of  the  United  States  Depart- 
ment of  Agriculture  has  mapped  the  soils  of  several  counties — 
Adams,  Montgomery,  Chester,  and  parts  of  Lancaster,  Lebanon, 
Dauphin  and  Clinton.  The  surveys  made  by  the  bureau  classify 
soils  primarily  upon  very  broad  geological  and  physiographical  rela- 
tionships, and,  secondarily,  upon  textural  characters  of  surface  and 
subsoil,  with  scant  attention  to  the  mineral  and  chemical  composi- 
tion of  the  various  soil  classes.  The  reports  of  these  surveys  thus 
far  published  exhibit  thirty-six  distinct  soil  classes.  When  the 
western  and  northern  parts  of  the  State  shall  have  been  mapped, 
a  large  addition  to  the  number  of  types  will  appear,  probably  sim- 
ilar, most  of  them,  to  the  types  found  in  the  regions  of  Ohio  and 
New  York  thus  far  mapped. 

In  considering  how  to  select  and  shape  the  materials  at  command, 
so  that  they  may  best  serve  your  purposes  as  instructors  in  the 
theory  of  practice  of  agriculture,  I  have  decided  to  bring  to  your 
attention  some  of  the  problems  with  which  the  soil  chemist 
is  wrest] ijig,  using  Penn.sylvai)ia  data  for  illustration,  so  far  as  they 
piove  fit. 

By  way  of  introduction  to  these  problems,  let  us  take  a  bird's- 
eye  view  of  the  manner  in  which  our  soils  have  been  formed.  Their 
ancestral  rocks  were  great  crystalline  masses,  made  up  chiefly  of 
silicates  of  potash,  soda,  lime,  magnesia,  iron  and  ahimnia,  with 
small  but  well-distributed  amounts  of  phosphates  of  lime,  iron  and 
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alumnia   and  other  compounds  and  elements.    These  formed  the 
backbone  of  the  new  continent  lifted  above  the  waters  of  the  ocean. 
Its  rocky  surfaces  were  riven  and  powdered  by  the  summers'  heat 
and  winter.s'  frost,  with  their  alternate  expansions  and  contractions. 
The  winds  carried  fro.m  place  to  place  the  dust  thus  formed,  riv- 
ulets gathered  up  the  loose  fragments,  rolled  the  angular  stones 
into  round  pebbles,  and,  using  the  rolling  and  suspended  rock  frag- 
ments as  abrasive  agents,  became  a  liquid  sandpaper,  scourmg  and 
indenting  the  rocky  stream  beds,  and  finally  in  the  lowlands  widened, 
dropped  the  coarse  sand,  then  the  fine  clay,  and  poured  into  the 
ocean  basins.  The  rains  filled  the  rock  pores,  formed  new,  hydrated 
minerals  of  enlarged  volume,  promoted  the  oxidation  of  metallic 
elements,  and,  finally,  with  the  aid  of  the  carbonic  acid  of  the  atmos- 
phere, slowly  broke '^up  the  silicates,  dissolved  and  carried  away  the 
chloride  of  soda,  potash  and  magnesia,  and  the  carbonates  of  lime  and 
magnesia,  and  delivered  them  to  the  ocean,  leaving  on  the  land  sur- 
faces, finely  divided  rock  debris,  of  which  the  silica  and  other  in- 
soluble substance  formed  a  larger  proportion  than  they  presented  in 
the  newly  exposed  rock  masses.    Presently  the  carbonate  of  lime 
^ud  magnesia  formed  in  the  shallows  of  the  ocean  waters  great  beds 
of  ooze,molluscan  shells  and  coral  reefs,  more  or  less  mixed  with  sand 
and  clay,  and  with  organic  substances,  the  remains  of  marine  organ- 
isms.   In  subsequent  geological  disturbances  these  beds  were  up- 
lifted from  the  waters,  sands  forming  sandstones,  the  clays,  shales; 
the  ocean  ooze,  the  limestones,  and  these  in  turn  were  again 
attacked  by  the  same  pulverizing,  transporting  and  dissolving  agen- 
cies.  These  rocks,  however,  exhibited  some  contrast  to  the  original 
crystalline  rocks,  in  that  the  sandstones  and  shales  contained  less, 
the  limestones  a  larger  proportion  of  soluble  materials  than  their 
parent  rocks. 

Other  differences,  too,  marked  these  later  periods.  During  the 
changes  in  position  of  the  earth's  strata  streams  of  molten  rock 
broke  through  rifts  in  the  surface,  forming  the  great  crystalline 
trap  dykes  found  in  Adams,  Lebanon  and  more  eastern  counties. 
Also,  as  the  result  of  heating,  compression  and  other  agencies,  sedi- 
mentary rocks  became  crystalline,  as  we  see  them  in  the  meta- 
morphic  granites,  porphyries  and  schists  of  the  southeastern  coun- 
ties. Moreover,  the  great  ice  streams  of  the  north  overflowed 
the  northern  counties,  chiseled  the  mountain  sides,  and  deposited 
great  masses  of  well-mixed  boulders  and  fine  debris,  thus  forming 
the  glacial  drift. 

Biological  agencies,  too,  have  contributed  largely  to  soil  forma- 
tion. A  great  variety  of  organisms  from  the  minute  bacterium,  to 
the  giant  of  the  forest,  have,  each  in  its  own  way,  and  in  its  own 
order,  helped  to  transform  rocks  into  the  soils  we  till.  Helping 
to  dissolve  the  minerals,  gathering  up'  with  their  organs  the  ele- 
ments they  required,  and  upon  their  death  leaving  these  elements  as 
a  more  concentrated,  better  elaborated  food  for  the  succeeding  ten- 
ants, the  earlier  inhabitants  have,  in  their  last  decay,  continued 
to  dissolve  the  earthy  walls  about  them.  Let  it  be  remembered  that 
these  soil-forming  agencies  are  still  at  work,  that  the  soil  we  till 
are  not  the  product  of  a  single  geological  transformation,  but  have 
been  made  over  and  over  again,  and  that  even  now  our  fertile 
plains  are  paying  excessive  tribute  to  the  seas,  while  the  rocks 


beneath  our  subsoil  aud  the  mouutaiu  tops  are  crumbling  and  turn- 
ing over  annually  to  our  use  the  rich  material  from  which  we  shall, 
if  we  are  wise,  coin  golden  harvests. 

Whenever  we  bring  the  subsoil  to  the  air  by  drainage,  or  by  aid 
of  our  plowshares,  we  set  up  oxidizing  processes,  change  the  soil 
climate,  and  fit  it  for  a  new  flora;  conversely,  when  we  suffer  our 
Surface  lands  to  become  too  compact,  or  to  be  shut  off  from  the 
air  by  standing  water,  we  set  up  a  train  of  reducing  actions,  by  which 
wholesome  foods  are  turned  to  poisons,  and  make  the  former  soil 
residents  yield  place  to  others  that  minister  less  to  our  wants. 

As  masters  of  the  land  we  are  not,  however,  interested  in  geology 
as  a  history  of  the  past,  but  study  its  processes  and  forces  that  we 
may  make  them  servants  to  our  present  use,  as  the  master  of  the 
sea  studies  the  ocean  chart,  so  that  by  setting  the  sails  and  turning 
the  rudder  of  his  frail  bark  he  may  make  the  winds  and  currents 
his  servants,  to  carry  him  whither  he  wills. 

The  soil  serves  the  plant  in  a  variety  of  ways.  Its  texture,  its 
heat  and  cold,  moisture  and  drought,  helpful  or  harmful  population 
of  lower  organisms,  all  form  factors  of  environment  important  in 
determining  its  fitness  for  the  satisfactory  development  of  our  crops. 
No  system  of  soil  study,  classification  or  judging  is  complete  unless 
it  give  due  attention  to  each  of  these  factors. 

The  psychist  and  biologist  have  important  duties  to  perform  in 
their  field  of  service.  Chemistry  unaided  cannot  solve  the  prob- 
lems that  arise.  It  is,  however,  to  the  chemical  side  of  certain  soil 
questions  that  I  wish  to  direct  your  attention. 

Analysis  has  discovered  the  fact  that  plants  contain  many  of  the 
elements  present  in  the  soil,  and  experiment  has  proven  that  in 
order  to  grow  and  perform  its  full  range  of  functions  the  plant 
must  find  in  the  soil  water  to  drink  and  oxygen  to  breath,  and  from 
it  must  also  obtain  a  suitable  supply  of  nitrogen,  potash,  lime,  mag- 
nesia, iron,  phosphoric  and  sulphuric  acids;  and  that,  in  addition 
to  these  materials,  it  usually  takes  up  from  the  soil  more  or  less 
soda,  manganese,  chlorin,  silica  and  carbon,  but,  strangely,  that 
alumina,  abundant  in  the  soil,  is  rarely  found  in  plants.  Experience 
has  further  shown  that  in  most  well-managed  soils  crops  are  sure 
to  find  suitable  supplies  of  all  essential  food  elements  except  nitro- 
gen, phosphorus  and  potassium,  but  that  many  soils,  otherwise  fer 
tile,  are  deficient  in  the  elements  last  named,  either  in  point  of 
quantity  or  of  fitness  for  the  plant's  consumption.  Hence,  the  dis- 
tinguished investigator,  who  has  just  preceded  me  on  this  program, 
ventured,  a  few  years  since,  to  define  agriculture  simply  as  the  art 
of  converting  the  nitrogen,  phosphoric  acid  and  potash  of  the  soi! 
into  the  more  valuable  forms  of  grain,  fruit,  meat  and  milk. 

When  chemistry  was  first  applied  to  the  study  of  farm  problems, 
it  was  supposed  that,  having  at  command  the  means  of  determining, 
on  the  one  hand,  hov*'  much  of  each  element  the  growing  crop  re- 
quires, and.  on  the  other,  the  exact  quantity  of  the  required  element 
present  in  the  soil  of  a  given  field,  the  chemist  could  at  once  deter- 
mine what  food  constituent,  if  any,  was  lacking,  and  what  should 
be  given  to  the  soil  to  make  good  the  deficiency,  thus  saving  the 
farmer  many  a  season  of  expensive  experiment  and  many  a  dollar 
of  needless  expenditure.  It  was  soon  found,  however,  that  after 
excluding  cases  in  which  the  failure  was  probably  due  to  physical 
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and  biological,  rather  than  to  purely  chemical,  conditions,  the  solu- 
tion of  the  remaining  questions  by  the  recognized  chemical  methods 
"was  far  more  difficult  than  had  been  anticipated.  Let  us  review 
some  of  the  steps  chemists  have  taken  in  hope  of  gaining  a  satis- 
factory basis  of  judgment  respecting  the  chemical  fitness  of  a  soil 
for  the  maximum  production  of  a  particular  crop.  . 

When  a  rock  or  a  mineral  is  to  be  analyzed,  methods  are  selected 
which  will  serve  to  separate  completely  all  of  each  constituent  from 
every  other  substance  present.  It  was  recognized  that  plants  effect 
no  decomposition  so  far-reaching.  Accordingly,  the  action  of  boil- 
ing concentrated  hydrochloric  acid  was  substituted  for  the  more 
drastic  processes  of  mineral  analysis.  Even  this  method  was  not 
used  with  the  expectation  that  it  would  show  precisely  what  a 
given  crop,  or  even  a  crop  of  average  feeding  power,  could  remove 
from  the  soil  in  a  single  growing  season.  It  was  promptly  recog- 
nized, also,  that  by  varying  the  time  of  action  of  the  acid  the  tem- 
perature, or  the  acid  strength,  results  differing  considerably  with 
respect  to  certain  constituents,  would  be  obtained.  It  was,  at  the 
same  time,  clearly  perceived  that  in  different  soils,  or  even  in  the 
same  soil,  a  single  clement  might  exist  in  several  states  of  combina- 
tion with  other  elements,  each  combination  having  its  own  character- 
istic fitness  or  unfitness  for  consumption  by  plants.  The  method 
was  nevertheless  adopted  with  the  hope  that  it  might  at  least  solve 
some  of  the  soil  problems,  and  is  still  retained,  with  very  strict 
definitions  of  tlie  details  of  its  operation,  to  afford  a  rough  approx- 
imation to  the  total  supply  in  a  soil  of  material  in  condition  for 
plant  use,  or  in  such  state  that  it  will  probably  be  made  available 
within  a  reasonable  period  by  proper  farm  management. 

Pausing  just  to  note  that,  by  the  action  of  the  acid  under  the 
accepted  conditions  of  extraction,  the  soils"  combined  carbonic  acid 
is  set  free  as  a  gas.  the  silica  from  decomposed  silicates  is  largely 
left  as  a  gelatinous  solid  mixed  with  the  undecomposed  minerals, 
and  that  the  remainder  of  the  mineral  constituents  are  taken  uji 
into  the  acid  solution,  let  us  consider  a  few  of  the  results  obtained 
by  this  method  of  study. 

^^'e  note,  in  the  first  place,  that  the  more  siliceous  rock  surfaces 
are  weathered,  the  more  fully  are  the  weathered  portions  decom- 
posed by  acid.  Thus  Merrill  found  that  of  a  certain  gneiss,  the 
freshly  exposed  rock  was  decomposed  by  acid  to  the  extent  of  30.47 
per  cent,  only  while  highly  weathered  portions  were  decomposed 
to  the  amount  of  69.18  per  cent.;  also,  that  a  fresh  diabase  from  Bed- 
ford. Mass..  was  decomposed  to  the  extent  of  36.23  per  cent  the 
highly  weathered  rock  32.28  per  cent.,  and  the  siltv  substances '  sep- 
arable from  the  latter  by  washing,  to  the  extent  of  77..52  per  cent 
A  similar  difference  appears  when  the  decomposition  bv  acid  of  the 
sand  and  chiys.  respectively,  of  the  humid  region  is  considered  The 
air-dry  sands  usisally  exhibit  85  to  iJO  per  cent,  and  upward  of 
matters  not  attacked  by  acid,  the  clays  only  6-3  to  70  per  cent  Thus 
the  Pennsylvania  sandy  Ior<m  soil  of  Northern  Lancaster  countv  on 
which  our  experiujeiirs  in  -rowing  Sumatra  wrapper  leaf  tobacco 
have  so_  satisfactorily  progressed,  .show  from  86  to  90  per  cent  of 
acid-resistant  matters,  while  the  Hagerstown  loam  soils  f-om  the 
limestone  r.gion  of  rhe  county,  on  which  the  greater  proportion  of 
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the  filler  tobaccos'  are  grown,  show  but  67  per  cent.  The  similar 
nature  of  these  comparisons  between  rock  and  soil  is  at  once  rec- 
ognized, when  we  recall  that  the  clays  represent  the  finer,  more  high- 
ly weathered  portions  of  the  parent  rocks.  The  least  amount  of  acid- 
resistant  material  found  in  any  soil  was  that  given  by  a  Cuban  lime- 
stone soil,  analyzed  in  the  writer's  laboratory,  viz.,  7.42  per  cent. 
This  is  very  nearly  the  figure  obtained  from  Longbridge  in  the  an- 
alysis of  the  finest  clay  particles  washed  from  a  heavy  'Mississippi 
soil,  viz.,  15.96  per  cent. 

Before  speaking  in  further  detail  of  the  results  obtained  from  the 
acid  analysis  of  Pennsylvania  soils,  several  other  points  of  funda- 
mental importance  in  their  interpretation  must  be  considered. 

It  is  a  matter  of  common  experience  that  the  finer  the  subdivision 
of  a  substance,  the  more  rapidly  it  dissolves.  This  is  due  to  the 
fact  that  fineness  of  subdivision  greatly  increases  the  extent  of  sur- 
face exposed  by  a  unit  weight  of  the  material  to  the  action  of  the 
solvent  liquid.  For  example,  a  cube  measuring  two  inches  on  a  side 
inch  on  a  side,  it  will  yield  eight  cubes,  each  having  a  superficial  area 
of  24  square  inches;  whereas  if  it  be  split  into  cubes  measuring  one 
inch  on  a  side,  it  will  vield  eight  cubes,  each  having  a  superficial  area 
of  six  square  inches^  making  a  total  of  forty-eight  square  inches. 
This  eflect  is  however,  one  of  rate,  and  but  slightly  influences  the 
final  concentration  of  the  solution.  It  might  be  supposed,  at  first 
thouo-ht  that  the  quantities  of  matters  yielded  to  solvents  in  a 
short^'time  by  coarse  sands  and  fine  clays  would  be  governed  by  the 
difference  in  the  respective  sums  total  of  the  superficial  areas  of 
their  particles.  The  difference  between  sands  and  clays  in  the  diam- 
eters of  their  particles  is,  indeed,  far  greater  than  most  suppose. 
Thus  Whitney  found  in  an  ounce  of  pine  barren  sand  1.7  billion  par- 
ticles with  15.4  square  feet  of  total  surface;  while  a  fine  limestone 
clay  contained  600,000,000,000  particles,  with  173  square  feet  of 
total  surface.  But  the  matter  is  not  to  be  so  simply  dealth  with. 
For  in  the  first  place,  the  composition  of  the  clays  and  sands  of 
the 'humid  region  is  not  the  same.  The  sands  are  largely  coarse 
grains  of  nearlv  pure  quartz  or  silica,  and  Longbridge  found  that 
particles  over  1-1000-inch  in  diameter  derived  from  a  sandy  soil,  gave 
up  nothing  whatever  to  acid.  Clays,  on  the  other  hand,  are  largejy 
composed' of  very  fine  particles,  consisting  not  only  of  kaolin,  or 
pure  china  clav,  but  also  of  a  very  great  variety  of  mineral  com- 
pounds including  manv  that  are  quite  readily  decomposed  by  acid. 

It  is  found  needful,  in  judging  of  the  probable  fertility  of  a  soil 
from  its  analysis,  to  take  into  account  the  total  weight  of  material 
useful  to  the  crop,  and  for  this  purpose  the  weight  of  the  soil 
in  the  volume  occupied  bv  the  principal  root  system  is  adopted  as  a 
basis  of  computation.  A  cubic  foot  of  air-dry  loam,  representing  the 
plow  depth  (eight  inches)  on  the  Experiment  Station  farm,  weighs 
sixty-eight  pounds,  while  an  equal  volume  of  sand  weighs  110  to  120 
pounds,''or  nearly  twice  as  much.  Moreover,  crop  roots  extend  more 
widely  and  deeplv  in  sandv  soils  than  in  more  compact  lands. 

Hilgard  found,'  indeed,  by  a  very  interesting  experiment,  that  a 
compact  adobe  soil  through  which  roots  extended  but  a  short  dis- 
tance yielded,  upon  dilution  with  pure  quartz  sand,  a  much  more 
extended  root  system  and  a  heavier  crop  up  to  the  point  when  the 
diluent  sand  exceeded  80  per  cent,  by  w^eight  of  the  soil  mixture. 

In  the  preparation  of  soils  for  analysis,  it  is  the  general  custom 
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to  exclude  all  stones  aud  gravel,  iu  fact,  everythiug  that  will  not 
pass  a  sieve  with  UK'shes  of  one-fiftieth  inch  (O.a  millimeter). 

The  state  of  combination  iu  which  the  acid-soluble  constituents 
exist  in  the  soil  greatly  affect  their  availability,  and  while  we  are 
unable  from  the  results  of  the  analysis  by  use  of  strong  acid  to 
determine  w  ith  certainty  the  exact  nature  of  the  original  combina- 
tions, we  can  by  consideration  of  the  proportions  of  the  dissolved 
constituents  to  one  another  gain  upon  this  point  some  notions  of 
general  value.  In  particular,  it  must  be  observed  that  if  soil  be 
well  supplied  with  lime  carbonate,  the  potash,  nitrogen  and  phos- 
phoric acid  are  more  available  than  when  the  lime  carbonate  is  de- 
ficient; w^hereas,  with  a  large  proportion  of  alumina,  or  lime  hydrate, 
the  phosphoric  acid  is  probably  ljut  slightly  available.  As  the  result 
of  extensive  analyses  of  European  soils,  together  with  a  study  of 
their  several  crop-producing  pow-ers,  Maercker  has  compiled  the  fol- 
lowing schedule  of  ratings  for  soils,  according  to  their  percentage 
composition  in  terms  of  their  principal  plant  food  constituents. 


PRACTICAL  RATING  OF  SOILS  BY  PLANT-FOOD  PERCENT- 
AGES, ACCORDING  TO  PROF.  MAERCKER,  HALLE  STA- 
TION, GERMANY. 


Grade  of  Soil 


Lime. 


Below  0.05 

Below  0.05 

Below  .10 

Below 

.05 

Below 

.05 

0.05—0.15 

.05—  .10 

.10—  .25 

.10— 

.15 

.05— 

.10 

0.15—0.25 

.10—  .15 

.25-  ..50 

.15— 

.20 

.10— 

.15 

0.25—0.40 

.15—  .25 

.50—1.00 

.20— 

.30 

.15— 

.25 

Above  0.40 

Above  .25 

Above  1.00 

Above 

.30 

Above 

.25 

Poor. 
Medium 
Normal, 
Good,  . 
Rich,  . 


These  ratings  agree  well  with  American  experience  outside  of  the 
arid  regions. 

I  give  below  the  results  of  analyses  by  strong  acid  of  a  number 
of  Pennsylvania  soils,-  as  respects  the  constituents  of  most  interest 
to  us: 


In  Fine  Material. 


a 

p 

c  o 

o  o 

O 

s 


r  c 


o  ^ 


LIMESTONE  SOILS. 

1.  Hagerstown  Loam,   Donegal,  Lan- 

caster CO. : 

11.4 

.62 

.61 

1.26 

1.91 

13.2 

.67 

.62 

1.19 

1.77 

2.  Conestoga    Loam,     Rocky  Spring. 

Lancaster  co. : 

18.8 

.67 

.41 

2.05 

.265 

16.0 

.56 

.25 

1.93 

.180 

.110 
.094 


.052 
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per 

In  Fine  Material. 

terlal. 

u 

B 

<D 
P. 

Lime,   per  cent. 

u 

<u 
c. 

!° 
'o 

s 

Coarse  ma) 
cent. 

Potash  lime, 
cent. 

Magnesia, 
cent. 

Phosphoric  £ 
per  cent. 

Nitrogen,  pe 

3.  Nittany    Valley,    Limestone  "Silt 

Loam,"  State  College  

4.  Limestone  Clay,  Morrison's  Cove, 

Bedford  co.,   

OTHKR  SOILS. 

5.  Iron  Bearing  Clay,  Edgely  (Arch- 

aean Rock)  

e.  Micaceous  Clay,   Haverford,  Dela-' 
ware  co   . . 

7.  Nortolk  Gravelly  Loam,  Marietta, 

Pa.: 

Alexander  

8.  Garber,  N.  of  Marietta,   

9.  River  Loam,  Wysox,  Bradford  co.: 

Surface  

Sub-suil,   

10.  Norfolk     Silt     Loam,  Blanchard, 

Centre  co  

11.  "Glacial  Loam,"  Scrubgrass  town- 

ship, Venango  co  

PENN  SANDY  LOAM. 

12.  Mastersonville  (Level  upland)  

13.  Risser  (Gentle  slope)  

14.  Halderman  (Gentle  slope),   

15.  Olewinder  (Foot  o£  steep  slope),  .. 

16.  Burkholder    (near    top    of  gentle 

slope). 

Surface  

Sub-soil,   

Range  P.  S.  Loam: 

Surface,    5. 

Average  P.   S.  Loam: 

Surface,   

PENN  LOAM. 

17.  Cocalico  (Level  field): 

Surface  

Sub-soil  

PENN    STONY  LOAM. 

18.  Cocalico    Township    (Sloping  hill- 

side) : 

Surface  

Sub-soil,   I... 

HAGERSTOWN  GRAVELLY  LOAM. 

19.  Schoeneck,  Lancaster  Co. 

Surface  I.. 

Sub-soil  !.., 

HAGERSTOWN  SHALE  LOAM. 

20.  Blanchard,  Pa  

21.  Mauch  Chunk,  Red  Shale,  Gratz, 

Dauphin  co  

22.  Hudson  River  Slate  (Black  slate), 

Hopewell  township,  Cumberland 
CO  

23.  Cecil    Clay    (BYom    trap  dykes), 

Washington  township,  Lancas- 
ter, CO.,   


50.0 


12.0 

40.0 

5.5 
6.8 
11.3 
9.0 


13.0 
13.0 


5-13.0 
9.1 


6.4 
16.0 


.225 
.240 


.135 
.205 


.17 

.37 


.38 
.215 


.22 
.195 


.32 
.31 


.16 
.U 


.19 

.095 


27 

1.090 

.440 

.350 

27 

.680 

.060 

.345 

415 

.280 

.680 

.151 

400 

.250 

.430 

.080 

385 

.240 

.710 

.204 

325 

.830 

.750 

.060 

.34 

.26 

.35 

.124 

.116 

.805 

.29 

.44 

.140 

.28 

.22 

.11 

.140 

.136 

.501 

*.392 

.444 

.072 

.111 

.150 

.362 

.046 

.39 

.52 

.35 

.260 

.062 

.55 

.,■^7 

.21 

.250 

.056 

.33 

.29 

.45 

.127 

.27 

.08 

.19 

.092 

.21 

.187 

.280 

.028 

.21 

*.347 

.3S0 

.015 

.166 

.26 

.214 

.208 

.012 

.073 

.354 

.874 

.116 

.076 

.096 

.15 

.330 

.150 

.140 

.175 

.210 

.17C 

.070 

.36 

.187-.  S74 

.116-.3Sfl 

.07-.  140 

.239 

.390 

.223 

.053 

.112 

Let  us  note  first  the  quantity  of  lime  in  the  fine  soil  fi-om  the 
respective  formations  and  localities.  The  percentages  ranged  from 
.08,  in  the  -'glacial  loam,"  from  Venango  county,  to  1.09  per  cent., 
in  the  Hagerstown  gravelly  loam  from  Schoeneck,  Lancaster  county, 
samples.  It  should  be  said  that  most  of  the  samples  came  from 
long-cultivated  fields,  which  had  doubtless,  in  accordance  with  local 
custom,  received  more  or  less  frequent  and  heavy  dressings  of  lime. 
In  the  cases  marked  with  an  asterisk,  white  lime  particles  were 
distinctly  visible  in  the  soil.  In  but  one  of  these  soils,  the  Venango 
glacial  loam  (No.  11)  is  the  lime  percentage  so  low,  when  considered 
in  connection  with  the  soil  texture,  that  the  soil  must  b«  termed 
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"poor."  Notwithstanding  this  fact,  Nos,  3,  10,  20,  21,  22  and  23,  as 
well  as  No.  IJ,  have  all  proven  highly  responsive  to  liming.  The 
full  functions  of  lime  are  not  performed  by  any  lime  compounds  save 
the  hydrate  or  carbonate,  although  the  other  lime-containing  sub- 
stances attacked  by  acid  would  doubtless  serve  in  general  to  supply 
to  the  lime  needed  by  plant  for  food.  Lime  silicates  would  not  be 
so  active  in  liberating  potash,  phosphoric  acid  or  nitrogen,  and  prob- 
ably would  not  favor  the  same  bacteria  that  prosper  in  the  presence 
of  the  carbonate.  In  but  one  of  the  soils  last  named  was  there 
enough  carbonic  acid  to  combine  with  more  than  one-fifth  of  the  lime 
present,  and  that  soil  was  not  directly  derived  from  a  lime- 
stone, but  was  No.  11,  the  drift  soil.  In  No.  23  the  Cecil  clay,  con- 
taining .83  per  cent,  of  lime,  there  was  enough  carbonate  to  combine 
with  but  one-twentieth  of  the  lime  dissolved  out  by  strong  acid. 

There  is  another  fact  very  evident  respecting  the  lime.  It  is  often 
remarked  with  surprise  that  limestone  lands  are  capable  of  giving 
profitable  returns  from  liming.  These  analyses  reveal  the  fact  that 
despite  their  origin  they  are  not  especially  rich  in  lime,  and  that 
most  of  the  lime  present  is  there  in  some  other  compound  than  the 
carbonate.  Since,  moreover,  the  principal  limestone  lands  in  Penn- 
sylvania are  clayey  or  loamy,  rather  than  sandy,  they  require  a 
higher  lime  percentage  than  do  soils  of  lighter  texture,  to  produce 
a  given  effect. 

It  is  commonly  believed  that  lime  passes  readily  from  surface  to 
subsoil  and  out  through  the  drains.  The  composition  of  drainage 
waters  shows  lime  salts  as  the  most  abundant  dissolved  constituents. 
In  Nos.  1,  2,  9,  16,  17,  18  and  10.  we  are  able  to  compare  surface  and 
subsoil  as  to  their  lime  content.  Must  of  these  soils  had  not  been 
recently  limed,  yo-t  No.  17  alone  shows  the  subsoil  to  be  the  richer. 
It  would  appear  from  this  that  the  downward  progress  of  the  lime 
is  less  rapid  than  many  believe. 

Regarding  the  potash,  we  find  that  in  no  case  is  the  percentage 
so  low  that  ihe  soil  would  be  ranked  as  "poor,"  and  that  in  but  three 
cases  of  alluvial  and  pandy  soils,  Nos.  S,  16  and  18,  are  the  quantities 
so  far  deficient  as  to  rank  the  soils  as  "medium."  Virtually  one- 
third  of  the  surface  soils  examined  are  rich  in  potash.  Limestone 
clays  are  especially  well  supplied  with  potash,  particularly  that  in 
the  limestone  loams  and  clays.  The  Nittany  Valley  sample  contains  far 
less  than  the  Lancaster  county  and  Bedford  county  soils.  The  shales 
also  are  well  supplied  with  this  material,  as  are  the  Delaware  county 
micaceous  clay  and  the  Cecil  clay,  of  Adams  county.  Comparing  soil 
and  subsoil,  there  is  a  curious  difference  in  the' quantities  in  the 
Norfolk  gravelly  loams  along  the  banks  of  the  Susquehanna  at  Ma- 
rietta. Sample  No.  7,  and  also  sample  No.  1.5,  which  in  like  manner 
differed  from  the  other  Penn  sandy  loams  examined,  were 
taken  from  the  lower  portions  of  rather  steeply  inclined  slopes,  and 
contain  more  silt,  and  possibly  more  clay,  than  do  samples  8  and  12 
to  14,  respectively.  This  very  possibly  accounts  for  the  observed 
differences  in  potash.  Considering  the  relations  of  soil  and  subsoil 
in  the  case  of  samples  9.  16.  17  and  18,  the  subsoil  is  distinctly  richer, 
while  in  the  case  of  No.  2,  the  surface  soil  has  the  greater  percentage. 

In  the  case  of  phosphoric  acid,  we  find  a  very  different  state  of 
affairs.  All  but  one  of  the  Penn  sandv  loams  and  the  Norfolk  grav- 
elly loams  are  "poor."    The  Cecil  clav,  the  Mauch  Chunk  red  shale 
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and  the  Venango  glacial  loam  are  but ''^medium."  The  Couestoga 
loam  of  southern  Lancaster  county,  the  micaceous  clay  of  Dela- 
ware county,  the  Hagerstowu  gravelly  loam  of  northern  Lancaster 
county,  and  the  rich  elluvium  of  the  Susquehanna,  near  Towanda, 
are  the  only  samples  that  would  be  classed  as  "rich"  in  phosphoric 
acid.  Comparing  surface  and  subsoil,  we  find,  without  exception, 
that  the  former  contains  the  greater  proportions  of  phosphoric  acid. 
This  might  be  ascribed  to  the  fact  that  on  most  of  the  lands  analyzed 
commercial  phosphates  have  been  used,  and,  being  immediately  con- 
verted into  comparatively  insoluble  substances,  have  not  been 
leached  away,  but  it  may'^also  be  explained  from  the  fact  that  by 
the  weathering  of  the  surface  soil,  the  more  soluble  materials  are 
carried  away  in  the  drainage  waters,  leaving  behind  relatively  in- 
soluble phosphates  in  a  greater  proportion  to  the  residue.  The 
opposite  tendencies  of  cropping  would  not  immediately  destroy  the 
balance  of  phosphates  thus  established.  The  facts  here  observed 
are  strictly  in  accord  with  those  noted  in  the  comparison  of  the 
fresh  and  weathered  portions  of  rocks,  and,  indeed,  in  the  case  of 
soils,  everywhere. 

The  nitrogen  relations  will  be  considered  at  a  later  point. 

It  was  noted  half  a  century  ago  that  the  results  obtained  by 
analyses  such  as  those  just  given  very  frequently  failed  to  throw 
light  upon  questions  in  which  the  present  fitness  of  the  land  for 
producing  crops  in  general  or  a  particular  crop  were  at  issue,  rather 
than  questions  relating  to  permanence  of  fertility,  and  it  soon  came 
to  be  recognized  that  while  such  analyses  afforded  much  informa- 
tion valuable  for  many  purposes,  there  were  many  other  purposes 
with  respect  to  which  "^the  analytical  results  were  either  useless  or 
misleading.  There  are  several  reasons  by  which  this  fact  may  be 
accounted  for:  In  the  first  place,  we  observe  that  soils  are  often 
very  responsive  to  additions  of  small  quantities  of  some  fertilizer 
constituent;  indeed,  a  very  common  dressing  of  phosphoric  acid  is 
thirty  pounds  per  acre,  the  amount  contributed  by  200  pounds  of 
dissolved  phosphate  rock.  The  soil  taken  to  the  depth  of  a_  foot 
over  an  area  of  an  acre  weighs  from  two  and  one-half  to  four  million 
pounds.  If  the  M^eight  be  taken  as  three  million  pounds,  you  will 
perceive  that  the  effective  quantity  of  added  phosphoric  acid  bears 
no  greater  proportion  to  the  entire  substance  than  one  part  on  one 
hundred  thousand.  In  the  case  of  soluble  nitrogen  compounds,  such 
as  nitrate  of  soda,  we  have  a  still  more  striking  illustration.  A 
dressing  of  twenty  pounds  per  acre  is  frequently  found  to  improve 
the  early  vegetation  of  a  grain  crop,  yet  this  dressing  contains  but 
three  pounds  of  nitrogen,  a  weight  equal  to  but  one-millionth  of  that 
of  the  soil.  If  we  examine  the  analytical  methods  with  reference  to 
the  degree  of  refinement  of  which  they  are  capable,  we  find  that  it 
is  rarely  possible  to  secure  between  double  determinations  agree- 
ments as  close  as  one  part  in  ten  thousand;  even  such  degree  of 
delicacy  is  far  more  U^an  we  can  profit  by,  owing  to  the  fact  that  the 
errors  of  sampling  lead  to  far  greater  differences.  While,  therefore, 
analyses  by  strong  acids  have  high  value  for  certain  purposes,  and 
arc  essential  to  a  determination  of  the  agricultural  resources  of  the 
territory,  they  do  not  furnish  such  information  as  will  usually  enable 
us  to  predict  what  fertilizers  are  at  present  most  needed  in  the  case 
of  lands  above  the  rank  of  "poor.'' 
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Chemists  have  therefore  sought  other  methods  in  the  hope  of 
obtaining  some  more  perfect  indication  of  the  percentage  availabil- 
ity of  the  food  constituents  in  their  particular  soils.  The  methods 
have  not  depended  upon  the  securing  of  more  exact  information  re- 
specting the  combinations  in  which  the  nutrient  elements  are  held, 
but  simply  upon  the  proportion  in  which  they  are  given  up  to  mild 
solvents.  For  this  purpose  very  dilute  mineral  acids  and  organic 
acids,  with  a  lower  decomposing  power  have  been  used.  Dr.  Dyer, 
at  present  chemist  at  the  Royal  Agricultural  Society  of  England, 
made  a  careful  study  of  the  solvent  qualities  of  a  1  per  cent,  solution 
of  citric  acid  for  this  purpose,  and  found  that  by  means  of  it  he  was 
able  to  extract  from  the  barleyflelds  of  the  Rothemsted  Experiment 
Station  quantities  of  phosphoric  acid  and  potash  corresponding  very 
closely  to  the  net  amount  supplied  as  fertilizers  for  a  decade  after 
deducting  the  quantities  removed  by  the  crops.  He  concluded  that 
when  the  soil  yielded  less  than  .01  per  cent,  of  phosphoric  acid,  or 
than  .005  per  cent,  of  potash,  there  was  not  enough  of  these  respective 
constituents  present  in  available  combination  to  permit  the  growth 
of  a  maximum  crop.  The  application  of  this  method  in  many  local- 
ities over  the  world  has  shown  that  it  is  often  valuably  suggestive, 
but  that  there  are  soils  for  which  its  results  are  not  indicative  of 
the  true  state  of  fertility.  Thus  the  red  volcanic  soils  of  Hawaii, 
exceedingly  rich  in  iron,  give  to  the  citric  acid  solution  more  pros- 
phoric  acid  than  sugar  can  remove,  and  for  these  soils,  aspartic 
acid  has  been  found  the  preferable  solvent.  The  Dyer  method  has 
been  employed  in  the  examination  of  a  number  of  Pennsylvania  soils. 
We  will  very  briefly  consider  the  results  obtained. 


ANALYSIS  BY  DILUTE  CITRIC  ACID. 


LIMESTONE  SOILS. 
Hagerstown  Loam,  Donegal,  Lancaster  co. : 

Surface  

Sub-soil,   

Conestoga  Loam,  Rocky  Spring-,  Lancaster  co. : 

Surface,   

Sub-soil  

Morrison's  Cove,  Bedford  co. ,  Pa  

Nittany  Valley,  Silt  Loam,  State  College,  Pa.,  .. 

OTHER  SOILS. 

Iron  Bearing  Clay,  Edgely,  Pa  

Cecil  Clay,  Adams  co  

Micaceous   Clay,  Haverford  

Hagerstown  Shale  Loam,  Blanchard,  Center  co., 
Mauch  Chunk  Red  Shale,  Gratz,  Dauphin  co.,  .. 

Black  Slate,  Cumberland  co  

Norfolk  Silt  Loam,  Blanchard,  Pa.,   

Venango  Glacial  Loam,   


.053 

.044 

.064 

.042 

.037 

.123 

.010 

.055 

.013S 

.0082 

.0190 

.0139 

.016 

.015 

.0133 

.0057 

.1041 

.0571 

.0150 

.0306 

.0107 

.0088 

.0220 

.0111 

.0150 

.0146 

.0117 

.0130 

Not  one  of  the  soils  examined  appears  deficient  in  potash,  accord- 
ing to  Dyer's  standard.  It  must  be  recalled  that  this  standard  is 
based  chiefly  upon  results  obtained  with  barlev  and  grasses,  and  is 
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not  strictly  applicable  to  crops  of  different  feeding  habit.  Although 
the  available  potash  shown  by  the  citric  acid  method  in  the  lime- 
stone soils  of  Lancaster  county  is  far  more  abundant  than  the  min- 
imum standard,  tobacco  required  for  its  best  development  liberal 
potash  dressings  on  both  the  Hagerstowu  and  the  Conestoga  loams. 
But  for  staple  crops,  with  the  possible  exception  of  potatoes  and 
other  root  crops,  the  much  smaller  percentage  found  in  the  Nittany 
Valley  limestone  loam  is  sufficient. 

As  to  phosphoric  acid,  the  results  show  the  Morrison's  Cove  lime- 
stone, the  Edgely  and  Cecil  clays,  the  Dauphin  red  shale,  Cumber- 
land black  slate  and  Venango  glacial  drift  soils,  seriously  near  or 
even  below  the  danger  point.  The  Nittauy  Valley  silt  loam,  though 
it  hold.s  more  than  Dyer's  miDimum,  .01  per  cent.,  of  citric  soluble 
phosphoric  acid,  requires  that  element  for  the  best  development  of 
all  staple  crops,  including  even  such  vigorous  feeders  as  oats  and 
rye.  Tobacco  shows  for  phosphoric  acid  the  same  low  feeding  power 
that  it  exhibits  for  potash,  and  five  years'  experiment  at  Donegal 
showed  a  marked  return  from  phosphoric  fertilization,  while  the 
Conestoga  loam,  with  three  tipes  the  citric  soluble  phosphoric  acid 
appearing  in  the  Donegal  soil,  showed  no  gain  from  phosphoric 
applications,  until  after  several  years'  continuous  cropping  with 
tobacco  had  depleted  the  more  available  amounts.  We  may,  there- 
fore, regard  results  obtained  by  the  Dyer  method  as  valuably  sug- 
gestive, but  not  conclusive,  with  respect  to  a  present  deficiency  in 
potash  and  phosphoric  acid. 

There  is  much  study  at  the  present  time  of  the  relations  between 
soil  fertility  and  the  solubility  of  the  various  soil  constituents  in 
water,  as  shown  by  newly  devised  methods  supposed  to  be  very  deli- 
ekte.  Scientific  proof  of  the  sufficiency  of  the  methods  of  analysis 
Is  not  yet  adduced,  and,  inasmuch  as  the  results  offered  in  evi- 
dence are  conflicting,  and  represent  few  samples  of  Pennsylvania 
soils,  they  will  receive  no  extended  consideration  at  this  time.  Men- 
tion of  the  method  suggests  a  statement,  how^ever,  of  the  present 
theories  concerning  the  manner  in  which  plants  take  up  their  soil 
foods,  and  the  materials  that  supply  them.  Plants  have  no  mouths 
by  which  their  roots  may  devour  food.  The  tender  skins  of  the  young 
roots  and  root  hairs  are  much  like  the  walls  of  the  animal  stomach 
and  intestines,  and  drink  up  the  substances  already  dissolved  in  the 
soil  moisture,  or  else,  by  means  of  the  organic  acids  contained  in 
their  cells,  or  by  aid  of  the  carbonic  gas  they  excrete,  attack  the 
solids  with  which  they  lie  in  close  contact,  and  take  from  them  food 
substances,  much  as  the  strawberry  absorbs  sugar  with  which  it  is 
covered.  There  is  one  school  of  plant  physiologists  and  soil  inves- 
tigators who  hold  that  the  (luantity  of  food  absorbed  directly  from 
the  soil  particles  is  not  consideralDle,  as  compared  with  the  quan- 
tities obtained  through  the  general  solvent  action  of  the  soli  \ 
moisture.  From  all  the  facts  I  have  at  command,  it  is  my  judgment 
that  direct  action  by  the  roots,  which  has  been  repeatedly  proven 
to  occur,  is  one  of  the  food-consuming  activities  of  the  plant  too 
important  to  be  left  onf  of  consideration  in  anv  theory  of  soil  fer- 
tility. 

I  haA'e  said  nothiug  concerning  the  humus  and  nitrogen  of  the 
soils.    The  relation  of  Inimus  fo  soil  ferfility  is  one  of  prime  impor- 
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tance,  but  the  limits  of  time  prohibit  its  adequate  discussion  at  this 
time.  I  will  simply  say  in  passing  that  the  decaying  organic  mat- 
ters in  the  soil  enter  into  combination  with  part  of  the  mineral  mat- 
ters. Snyder  and  Ladd  have  found  that  the  yield  of  wheat  by  the 
prairie  loams  of  Minnesota  and  North  Dakota  has  a  close  relation 
to  the  amounts  of  phosphoric  acid  and  nitrogen  in  the  more  soluble 
part  of  the  humus.  Similar  relations  are  not,  however,  of  general 
occurrence. 

From  the  consideration  of  what  I  have  already  said,  you  will,  I 
trust,  have  gained  a  fair  notion  of  both  the  values  and  the  limita- 
tions of  soil  analysis  by  the  present  methods,  and,  from  a  comparison 
of  the  results  obtained  in  the  analysis  of  limestone  soils,  and  of 
the  Penn  sandy  loam  series,  will  have  come  to  judge  how  far  analyses 
from  a  single  locality  on  a  formation  may  afford  indications  of  value 
with  respect  to  the  formation  at  large,  especially  if  the  topography 
be  considered.  You  vnll  also  understand  why  the  station  declines 
to  spend  from  |10  or  |100  on  a  complete  analysis  of  a  spoonful  of 
soil  taken  up  haphazard  from  a  farm  or  from  a  town  with  the  hope 
that  upon  the  results  of  analysis  a  rule  may  be  evolved  for  the  suc- 
cessful management  of  the  property  concerned. 

Agricultural  investigations  have,  in  the  search  for  methods  useful 
in  guiding  fertilizer  practice,  turned  to  the  chemical  analysis  of  the 
crop  produced  upon  a  given  soil,  and  to  direct  trial  of  yields  bv 
experimental  use  of  different  fertilizers  on  a  small  scale. 

In  examining  the  composition  of  the  plant  as  an  indicator  of  the 
soils'  deficiencies,  the  results  of  analysis  of  different  organs  from 
plants  grown  on  soils  deficient  in  particular  ingredients,  and  from 
plants  grown  on  plats  of  the  same  land  in  which  the  deficiency  has 
been  made  good  by  fertilizers,  are  used. 

The  results  of  analysis  are  expressed  in  the  form  of  ratios  exist- 
mg  between  the  three  important  fertilizer  constituents  present  in 
the  dry  matter  of  the  particular  plant  part  used.  The  quantity  of 
nitrogen  is  usually  taken  as  100.  From  such  examinations,  Atter- 
burg.  examining  the  seed,  concluded  that  if  the  ratio  of  phosphoric 
acid  to  nitrogen  w^ere  less  than  50  : 100,  the  maximum  crop  could 
not  be  obtained,  and  if  the  ratio  were  less  than  20  : 100,  it  might 
be  concluded  that  a  serious  deficiency  of  pliosphoric  acid  existed. 
Stahl-Schroder  from  similar  studies  fixed  upon  the  ratio  30-40  : 100 
and  20-30  : 100  as  more  nearly  correct  than  those  fixed  by  Atterburg. 
Mr.  H.  H.  Pingree,*  late  assistant  chemist  in  my  laboratory,  made 
a  careful  study  of  the  oats  crop  grown  on  a  number  of  our  fer- 
tilizer plats  at  the  station,  and  obtained  results  similar  to  those  just 
mentioned.  It  is  probable  that  this  method  of  examination  of  a 
soil's  condition  would  require  as  a  basis  of  judgment  a  careful  an- 
alysis of  the  crops  contained  from  a  series  of  fertilizer  plats  on  the 
soil  in  question.  The  trials  of  this  method  have  not  been  sufflcientlv 
numerous  to  permit  a  safe  judgment  as  to  its  limitations. 

Another  class  of  methods  for  testing  present  needs  of  the  soil 
involves  a  comparison  of  the  crop  yields  ""obtained  from  the  unfer- 
tilized land,  and  from  that  treated  with  various  fertilizer  constituents 
and  combinations  thereof.  I  will  refer  first  to  those  methods  of 
this  class,  which  are  designed  to  be  conducted  on  a  small  scale,  and, 

*See  Report  of  the  Pennsylvania  Experiment  Station  of  ISo's-fi.  pp.  43-5S.  ' 
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it  may  be^  at  some  point  remote  from  tlie  farm  under  study.  In  sucli 
case  representative  portions  of  tlie  soil  are  packed  into  pots,  tlie 
latter  being  first  provided  with  a  layer  of  coarse  material  to  insure 
the  proper  drainage.  The  upper  layers  of  the  soil  in  some  of  the 
pots  receive  the  additions  of  fertilizer,  and  the  weight  of  crops  pro- 
duced in  the  several  pots  is  accurately  determined.  In  such  experi- 
ments care  is  of  course  taken  to  preserve,  so  far  as  practicable,  sim- 
ilarity of  conditions  with  respect  to  the  manner  in  which  the  soil 
is  packed  into  the  pots,  the  temperature  and  the  moisture  during 
growth.  Heretofore  it  has  been  customary  to  use  rather  large  pots 
and  to  grow  the  crop  to  maturity  in  order  to  gain  the  comparative 
data.  It  is  a  common  fault  of  such  experiments,  no  matter  how 
carefully  conducted,  that  they  do  not  exactly  reproduce  the  tem- 
perature, moisture  and  aeration  conditions  that  influence  the  crop 
grown  on  the  undisturbed  soil,  and  it  is  well  known  that  each  of 
these  conditions  is  an  important  factor  in  determining  crop  growth. 
No  matter  how  carefully  conducted  such  experiments  may  be,  it  is 
clear  that  they  are  of  value  as  preliminary  trials  suggesting  prob- 
able needs  of  the  lands  rather  than  as  conclusively  showing  both  the 
kind  and  the  proportion  in  w-hich  the  several  fertilizers  .may  be  re- 
quired. 

Pot  experiments  of  the  kind  just  mentioned  are  somewhat  cum- 
brous and  extensive,  and  require  an  entire  growing  season  for  their 
completion. 

The  Bureau  of  Soils  of  the  United  States  Department  of  Agricul- 
ture has  recently  proposed  another  method  in  which  baskets,  three 
inches  in  depth  and  diameter,  made  of  paraffined  wire  gauze,  are 
used  instead  of  large  pots.  A  single  species  of  plants  has  been 
selected  for  use,  namely,  a  hardy  variety  of  wheat,  a  half-dozen  seed- 
lings being  employed  for  each  pot.  The  plan  involves  the  observa- 
tion of  the  manner  of  growth  during  a  period  of  five  weeks,  and  a 
determination  of  the  green  and  dry  weights  of  crop  developed  by  the 
end  of  that  period.  It  is  clear  that  where  so  small  quantities  of  soil 
are  used  that  the  difficulty  of  securing  representative  portions  is 
increased.  This  tendency  to  error  is  somewhat  offset  by  the  possi- 
bility of  conducting  the  same  treatment  upon  a  number  of  pots,  say 
five  or  six,  and  using  the  average  result  rather  than  that  obtained 
from  the  trial  of  a  single  pot  culture.  It  is  very  certain  also  that 
the  results  obtained  during  so  small  a  portion  of  the  cycle  of  growth 
of  a  plant  cannot  accurately  represent  the  results  that  would  be  ob- 
tained in  the  whole  cycle.  To  illustrate,  much  of  the  soil  nitrogen 
is  not  directly  available  to  plants,  but  becomes  available  by  the 
action  of  nitrifying  bacteria  during  the  season  of  grow'th.  The  rate 
of  nitrification  under  field  conditions  is  not  uniform  through  the 
growing  season,  nor  is  all  the  nitrogeneous  material  of  the  soil 
equally  susceptible  to  nitrification.  These  facts  make  it  very  im- 
probable that  even  under  field  conditions  the  first  six  weeks'  growth 
of  the  wheat  crop  will  accurately  represent  the  soil  changes  and 
plant  gains  through  the  whole  season.  The  results  thus  far  obtained 
by  the  use  of  the  wire-basket  method  indicate  that  it  has  consider- 
able value  as  a  means  of  determining  the  kind  of  fertilizer  deficiency 
in  the  soil,  but  that  it  does  not  afford  conclusive  evidence  respecting 
the  proportions  in  which  the  deficient  constituents  must  be  supplied 
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in  order  that  a  maximum  wlieat  crop  may  be  secured,  assuming  that 
the  couditious  of  culture  and  season  are  most  favorable.  Since  it  is 
clearly  established  that  one  crop  may  do  fairly  well  where  another 
species  fails,  it  is  clear  that  the  wire-basket  test  with  wheat,  or,  in- 
deed, a  test  of  the  soil  by  any  .method  with  wheat,  cannot  afford  very 
certain  information  as  to  the  deficiencies  of  the  soil  for  the  crops 
of  other  species,  such,  for  example,  as  clover,  potatoes  or  turnips. 

For  these  reasons,  while  the  pot  methods  are  to  be  regarded  as 
highly  available  means  of  soil  examination  to  be  conducted  at  cen- 
tral stations,  where  continuous  and  skilled  supervision  can  be  given, 
the  need  remains  for  tests  also  upon  the  soil  in  place.  To  reduce 
the  costs  of  such  tests,  and  at  the  same  time  to  make  possible  their 
more  accurate  performance,  experiments  upon  small  plats  rather 
than  upon  large  fields  have  been  preferred.  Another  reason  for 
this  preference  is  that  by  duplicating  the  series  of  plats  receiving 
the  several  treatments  under  comparison,  it  is  possible  to  generally 
reduce  the  errors  due  to  local  variations  in  the  character  of  the 
soil. 

The  Experiment  Station  has  not  been  able  to  enter  largely  into 
the  test  of  Pennsylvania  soils  by  pot-culture  methods.  It  has,  how- 
ever, recently  inaugurated  a  series  of  soil  tests  with  fertilizers  fitted 
for  the  growing  of  corn,  wheat  and  potatoes.  In  1906  I  secured  the 
co-operation  of  over  1 00  farmers,  and  this  year  there  are  over  seventy- 
five  tests  for  corn  and  potatoes  in  progress.  Part  of  the  tests 
of  this  year,  I  am  glad  to  say,  are  repetitions  of  those  made  last 
year.  It  is  important  that  the  results  through  several  seasons  be 
obtained,  since  fertilizer  effects  are  very  considerably  influenced  by 
the  character  of  the  season.  It  has  not  been  possible  as  yet  to 
report  the  details  of  these  co-operative  tests.  I  have,  however, 
called  out  some  of  the  more  interesting  results. 
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Let  me  caution  you,  however,  not  to  dwell  too  heavily  upon  the 
results  here  presented. 

The  productiveness  of  a  given  soil  in  a  particular  locality  is  largely 
determined  by  the  state  of  availability  of  the  more  important  plant 
nutrients.  These  states  of  availability  depend  in  part  upon  the 
original  character  of  the  soil,  but  are  also  in  very  large  measure 
determined  by  the  methods  of  culture,  systems  of  rotation  and  fer- 
tilizer treatment  used  on  the  farm.  For  this  reason  methods  in- 
tended to  determine  the  present  condition  of  soils  afford  results 
which  are  probably  less  generally  applicable  to  the  whole  region 
in  which  the  soil  tyP^'  prevails,  and  where  the  same  topograph- 
icaL  positions  are  involved,  than  do  the  results  obtained  by  methods 
which  aim  to  determine  the  permanent  agricultural  resources  of  the 
land.  It  is  hoped  that  the  fragmentary  data  above  presented  may 
be  of  some  use  in  your  work  as  agricultural  instructors  in  the  sev- 
eral districts  of  the  State.  It  is  also  my  hope  that  the  foregoing 
talk  may  make  more  clear  to  you  the  present  condition  of  soil  chem- 
istry, and  impress  upon  you  the  desirability  of  a  careful  survey  of. 
Pennsylvania  soils  with  respect  to  their  chemical  as  well  as  to  their 
physical  properties. 

The  OH  AIRMAN:  We  will  be  obliged  to  dispense  with  the  dis- 
cussion of  this  very  able  paper  for  the  present,  and  to  pass  on  to  the 
next  subject,  a  paper  by  Mr.  Alva  Agee,  of  State  College,  on 
"Where  Crop  Yields  Are  Curtailed  by  Lack  of  Phosphoric  Acid  and 
of  Lime  in  the  Soil." 

Mr.  Agee  spoke  as  follows: 


WHERE  CROP  YIELDS  ARE  CURTAILED  BY  LACK  OF  PHOS- 
PHORIC ACID  AND  LIME  IN  THE  SOIL. 


BY"  Mr.  ALVA  AGEE.  State  CoUege.,  Pa. 


The  subject  of  soil  productivity  interests  every  land  owner.  In 
the  cases  of  the  vast  majority  of  land  owners  the  producing  power 
of  the  farm  determines  for  each  one  the  amount  of  his  income,  his 
freedom  from  financial  burden  and  his  ability  to  surround  his 
family  with  the  comforts  and  luxuries  that  every  man  desires  to 
give  to  his  loved  ones.  In  agriculture  the  vital  problem  is  the  main- 
tenance and  increase  of  soil  fertility. 

There  are  a  few  striking  facts  in  our  agriculture  today  that  bear 
on  this  problem,  and  that  are  within  the  knowledge  of  all  observ- 
ing farmers,  and  it  seems  to  me  an  amazing  thing  that  some  of  us 
have  not  appreciated  their  relation  to  each  other,  and  have  not 
learned  the  practical  lesson  that  they  teach.  I  desire  to  state  some 
of  these  facts  which  stand  isolated  in  the  view  of  many,  and  then  to 
draw  the  conclusions  that  cannot  be  escaped.  While  ultra-scientific 
men  may  issue  bulletins  denying  the  principles  in  soil  fertility  that 
once  we're  regarded  as  elementary,  and  while  there  are  doubts,  con- 
fusion and  lark  of  knowledge  that  cause  many  a  scientist  to  guard  his 
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words  with  the  extremest  care  when  dealing  with  the  seemingly 
simplest  phases  of  the  problem  of  making  soils  rich,  there  are  some 
fai*m  practices  that  bring  the  answer  in  the  held  regardless  of  all 
academic  proof  that  the  practices  are  credited  with  results  they 
do  not  produce. 

Recently  I  made  a  trip  through  the  far-famed  blue  grass  sec- 
tion of  Kentucky.  That  land  has  given  wealth  to  its  owners.  It 
produces  a  peculiarly  nutritious  blue  grass,  and  it  is  highly  pro- 
ductive in  grain  and  clover.  The  soil  was  formed  in  part  by  the 
disintegration  of  the  rock  of  the  region,  which  is  a  limestone  carry- 
ing a  comparatively  heavy  percentage  of  phosphorus.  The  owners 
of  this  laud  are  not  skilled  above  others  in  the  science  of  soil  im- 
provement, and  their  prosperity  would  not  be  in  such  pleasing  evi- 
dence before  the  visitor  if  nature  had  built  their  soil  out  of  the 
kinds  of  disintegrated  rock  that  furnished  the  material  for  an  im- 
mense portion  of  our  farm  lands.  In  this  blue  grass  land  of  Ken- 
tucky are  lirae^and  phosphoric  acid  in  rich  abundance.  In  respect 
to  other  elements  of  plant  food  this  land  has  no  advantage  over 
most  farniing  sections.  There  is  little  danger  of  erring  in  our  think- 
ing when  we  associate  the  famous  productivity  of  this  blue  grass 
region  with  the  dominating  soil-building  material  of  the  region — a 
phosphate  limestone.  Leaving  this  isolated  fact  for  the  present,  let 
us  present  another: 

It  is  the  common  practice  among  farmers  throughout  our  coun- 
try to  use  commercial  fertilizers  that  are  high  in  phosphoric  acid. 
The  use  of  commercial  fertilizers  is  comparatively  recent,  and  the 
vast  sum  of  money  expended  for  them  has  come  out  of  the  pockets 
of  a  class  of  men  who  naturally  are  conservative  in  expenditure  of 
money.  The  universal  tendency  on  the  part  of  farmers  to  use  many 
times  more  pounds  of  phosphoric  acid  than  of  potash  and  of  nitrogen, 
taking  the  fertilizers  used  in  the  aggregate,  is  explicable  only  upon 
the  assumption  that  phosphoric  acid  has  been  found  peculiarly 
effective  when  added  to  the  soil  store  of  plant  food.  The  practice 
of  farm.ers  bears  out  the  statements  of  soil  analysts  that  nature  was 
stingy  with  her  phosphoric  acid  when  making  most  soils,  and  it 
bears  out  the  data  of  our  scientists  who  are  engaged  in  plot  experi- 
ments with  fertilizers  on  our  old  lands.  Most  soils  that  interest  yon 
and  me  have  a  known  deficiency  in  available  phosphoric  acid.  This 
is  a  generalization  from,  such  full  data  that  we  can  hardly  err  in  ac- 
cepting it. 

The  third  isolated  fact  within  our  knowledge  that  I  present  is 
this:  A  limestone  soil  is  presumed  bv  a  stranger  to  be  a  rich  soil 
and  the  presumption  rarely  is  at  fault.    The  timber  proclaims  the 
natural  strength  of  the  land,  the  sods  are  a  pleasure  to  the  eve  and 
the  home's  bear  evidence  that  the  people  have  "a  goodly  heritage  " 
Poor  farm  practice  may  have  reduced  the  productiveness  of  the  land 
to  a  comparatively  low  ebb,  but  it  takes  strictlv  bad  farmiucr  to 
accomplish  this  when  a  good  limestone  furnished  the  basis  of  a  soil 
Very  many  bmestone  soils  show  by  analysis  no  greater  supplv  of 
the  elementr.  of  plant  food  other  than  lime  do  soils  of  other  ori-in 
but  the  need  of  fertilization  is  slower  of  approach  because  the  pres- 
ence of  an  abundance  of  carbonate  of  lime  serves,  both  directlv  and 
indirectly,  in  letting  a  soil  make  the  verv  best  of  its  natural 


strength.  For  the  ways  in  which  this  is  accomplished  I  must  refer 
you  to  the  scientists,  and  specially  commend  to  you  Dr.  Hilgard's 
late  book  on  "Soils."  It  is  an  old  saying  that  a  limestone  country 
is  a  rich  country,  and  the  saying  is  based  upon  experience. 

A  fourth  fact,  and  one  wholly  disconnected  in  the  thinking  of 
many  land  owners,  is  that  clover  grows  less  luxuriantly  upon  a  vast 
number  of  farms  in  our  Eastern  states  than  it  did  formerly,  and  in 
large  areas  it  has  nearly  ceased  to  grow  at  all.  This  is  a  most 
serious  jnatter.  'J'he  legumes  are  our  cheapest  dependence  for  nitro- 
gen, a  costly  essential  element  of  plant  food  when  purchased  out- 
right, and  one  that  is  very  apt  to  be  limiting  crop  yields  by  its 
scarcity.  Then,  too,  the  clovers  are  specially  valuable  in  furnishing 
organic  matter  that  aids  in  freeing  inert  material  in  the  soil  and 
conserving  moisture.  Good  tilth  and  resultant  productiveness  are 
dependent  upon  organic  matter  in  the  soil,  and  the  legumes  are  in- 
valuable. These  clover  failures,  excepting  the  ones  in  occasional 
years  that  are  due  to  insect  depredations  or  disease,  are  confined 
chiefly  to  these  very  lai-ge  areas  of  our  country  in  which  the  soils 
contain  a  low  percentage  of  lime.  We  find  an  exception  in  the  case 
of  some  soils  once  fairly  rich  in  lime,  whose  supply  of  soluble  lime 
has  leaked  out  and  left  them  distinctly  acid.  The  prevalence  of 
soil  acidity  in  the  lands  ourside  of  the  limestone  areas  is  amazing, 
and  there  is  reason  to  believe  that  these  areas  increase  as  land  grows 
older.  The  litmus  paper  test,  and  especially  in  the  hands  of  the  inex 
perienced,  may  rightly  be  discredited  by  scientists,  but  in  Ohio, 
where  laboratory  tests  numbered  by  hundreds  have  shown  that  soil 
acidity  is  widespread  in  the  state,  it  is  a  fact  that  an  actual  lime 
requirement  often  is  found  in  a  soil  that  does  not  show  evidence  of 
acidity  by  the  litmus  paper  test,  and  I  believe  reports  from  farmers 
would  show  that  this  test  rarely,  if  ever,  has  led  to  applications  of 
lime  where  they  were  not  beneficial.  Soil  acidity,  due  to  a  lack  of 
a  base  to  unite  with  free  acids  in  the  soil,  is  widespread  outside  of 
true  limestone  belts  of  land,  and  this  acidity  is  hostile  to  clover,  and 
limits  most  crop  yields  direct ly  and  indirectly.  . 

Let  us  restate  our  four  seemingly  isolated  facts  tersely: 

1.  A  region  like  the  blue  grass  section  of  Kentucky,  whose  soil  owes 

its  peculiar  excellence  to  a  limestone  rich  in  phosphorus,  bears 
evidence  of  special  favors  from  nature's  hand. 

2.  Scientists  and  farmers  secure  more  marked  results,  as  a  rule, 

from  applications  of  phosphoric  acid  than  from  any  other  one 
element.  Nature's  store  of  this  element  in  the  land  usually  is 
limited  in  amount  and  often  tightly  held. 

3.  A  limestone  country  is  a  rich  country. 

4.  Soil  acidity  is  very  prevalent  outside  of  limestone  areas,  and  it 
is  limiting  the  production  of  clover  and.  directly  or  indirectly, 
of  all  other  crops. 

Dr.  Hilgard,  than  whom  I  know  no  more  competent  authority  upon 
the  subject  of  "soils,'  terms  carbonate  of  lime — pulverized  lime- 
stone— "a  dominant  factor"  in  soil  productiveness.  It  improves  tilth 
conditions,  neutralizes  acids,  favors  clover,  renders  phosphoric  acid 
and  potash  available,  directly  or  indirectly,  and  pro.motes  the  con- 
version of  vegetable  matter  into  humus.    He  finds  that  "lower  per- 
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centages  of  potash,  phosphoric  acid  and  nitrogen  are  adequate  when 
a  large  proportion  of  lime  carbonate  is  present."  Now,  if  we  take 
this  statement  in  connection  with  our  second  fact  that  phosphoric 
acid  is  the  limiting  element  of  plant  food  in  immense  areas  of  our 
eastern  land,  we  may  see  how  peculiarly  blessed  is  that  region  whose 
soil  comes  from  a  phosphatic  limestone.  It  has  the  phosphoric  acid, 
it  has  the  lime  to  favor  bacterial  action  and  promote  clover  growth 
so  that  nitrogen  easily  is  secured,  and  humus-making  material  can 
be  plentiful,  and  then  there  need  be  no  concern,  unless  it  be  about 
potash.  Nature  has  done  nearly  all  that  is  possible  for  it. 

But  a  limestone  country  is  a  rich  country,  even  when  that  lime- 
stone is  not  rich  in  phosphorus,  and  practically  all  our  limestone  in 
the  north  is  not.  The  country  still  is  rich,  because  the  soil  conditions 
are  favorable  to  the  grasses  and  the  legumes,  insuring  organic  mat- 
ter and  nitrogen,  and  they  favor  the  conversion  of  fertility  into  as- 
similable forms  for  use  of  the  plants.  It  becomes  necessary  in 
time  to  apjdy  phosphoric  acid,  but  full  returns  are  got  from  the  ap- 
plication.   Soil  conditions  are  healthy. 

I  have  brought  these  facts  together  to  no  purpose  if  I  have  not 
the  way  paved  for  intelligent  consideration  of  the  needs  ^of  the  land 
outside  of  our  limited  limestone  areas  and  other  areas  disinctly  cal- 
careous. I  have  personally  met  thousands  of  farmers  whose  land  is 
making  no  increase  in  productiveness,  and  I  know  immense  areas 
that  are  losing  in  productiveness,  and  the  owners  find  the  outlook 
disheartening.  Clover  has  ceased  to  be  a  sure  dependence,  and  crop 
yields  are  closely  limited  by  the  soil  conditions.  The  experience  of 
the  Ohio  Experiment  Station  in  various  parts  of  its  state,  the  expe- 
rience of  the  Illinois  station  on  manv  test  farms  in  Southern  Illinois 
where  crop  production  has  fallen  otf  badlv  in  late  years,  and  the 
experience  of  a  large  number  of  farmers  scattered  over  the  territorv 
reached  by  the  National  Stockman  and  Farmer  justify  the  broad 
claim  that  when  land  which  once  was  productive  is  failing  to 
niake  good  clover  and  grass  sods  and  good  yields  of  grain  the  owner 
should  look  at  once  to  that  land's  supplies  of  carbonate  of  lime  and 
phosphate  of  lime.  These  are  the  first  consideration,  and  usually  in 
the  case  of  clayey  lands  the  only  primary  considerations.  AnalVses 
ot  these  discouraging  and  disheartening  soils  mav  be  expected  to 
show  that  the  content  ot  lime  is  below  the  limit  of  safetv  and  thus 
are  soil  conditions  made  unfriendly. 

The  betterment  of  these  unsatisfactory  soils  ,inav  then,  in  all 
probability,  be  secured  by  giving  to  them  some  of  the  advanta-es 
of  a  limestone  soil  through  the  application  of  carbonate  of  lime  to 
them.  How  much  of  this  material,  in  the  form  of  pulverized  lime- 
stone, may  be  applied  with  profit?  This  is  a  question  that  can  be 
ofi  1  ornf  ^  expeTiment.    Our  ^^ooster  station  land  contained 

26-100  of  1  per  cent,  of  carbonate  of  Ijnie.  Assuming  that  one  acre 
of  this  land,  one  foot  m  depth,  weighs  1,750  tons,  the  amount  of  cat' 
bonate  of  lime  m  this  surface  soil  was  four  and  a  half  tons,  and  here 

-^oS^nTof  1  "'^'^  ^-i  ^^r^^^^^^y  to  raise  the  lime  carbonate 

ndvw.  }  P'  '""^  ^^-10^  «f  1  per  cent,  to  give  it  the 
advantages  of  calcareous  soil,  while  20-100  of  1  per  cent,  may  serve 
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a  sandy  soil.  As  our  Wcostei-  soil  is  not  of  the  heaviest  type,  let 
us  assume  that  50-100  of  1  per  cent,  is  right.  This  would  require 
an  application  of  four  and  a  half  tons  of  ground  limestone,  or  it* 
equivalent,  in  two  and  a  half  tons  of  caustic  lime.  Experience  has 
shown  on  this  land,  however,  that  one  ton  of  caustic  lime,  or  two 
tons  of  ground  limestone,  gives  remarkable  results.  The  clover  is 
good,  and  the  grain  crop  has  increased  as  a  result  of  the  friendly 
conditions  created  in  the  soil.  It  is  believed  by  Director  Thorne 
that  an  increase  in  the  content  of  lime  carbonate  will  give  still 
better  results,  and  the  experiments  are  under  way,  but  there  is  en- 
couragement in  the  fact  that  any  increase  in  the  lime  content  is 
attended  by  an  improvement  in  soil  conditions.  The  clover  problem 
has  been  solved  for  this  Wooster  station  soil. 

There  has  been  discussion  concerning  the  form  of  lime  that  should 
be  used.  Beyond  doubt  finely  pulverized  limestone  is  superior  to 
caustic  lime,  because  it  can  be  used  without  any  danger  of  harm  to 
the  land.  It  does  not  liberate  the  soil  nitrogen  in  the  form  of  am- 
monia, as  does  caustic  lime,  but  assists  in  its  retention.  We  have 
three  scientists  whose  work  is  pre-eminent  in  calling  public  atten- 
tion to  the  wide  need  of  soil  acidity  correction.  I  refer  to  Dr.  Hil- 
gard,  to  Dr.  Hopkins,  who  is  demonstrating  the  way  to  restore  the 
infertile  lands  of  Southern  Illinois  by  correction  of  its  acidity  and 
restoration  of  the  supply  of  phosphoric  acid,  and  to  Director  Thorne, 
of  Ohio,  who  is  doing  a' great  work  for  Ohio,  and  these  three  gentle- 
men believe  that  the  carbonate  of  lime — pulverized  limestone — is 
preferable  to  caustic  lime.  It  is  true,  however,  that  caustic  lime, 
in  moderation,  is  used  with  admirable  results,  and  is  to  be  advised 
when  this  form  of  lime  is  cheaper,  or  for  other  reasons  more  avail- 
able, than  the  pulverized  carbonate. 

While  lime  is  a  dominant  factor  in  soil  productiveness,  it  is  evi- 
dent from  such  data  that  crop  yields  throughout  our  country  are 
limited  by  the  deficiency  of  phosphoric  acid  in  the  land.  It  is  a 
condition  so  nearly  universal  with  us  that  the  purchase  of  this  plant 
food  for  our  fields  rarely  is  unwise.  Desirable  as  steamed  animal 
bone  and  basic  slag  are  known  to  be  as  carriers  of  phosphoric  acid, 
it  is  idle  to  recommend  their  sole  use,  because  they  are  in  insufficient 
supply  upon  the  market.  The  chief  source  of  phosphoric  acid  for 
land  must  be  the  phosphatic  rock.  This  is  our  great  storehouse  of 
this  plant  food,  and  the  use  is  imperative.  There  is  objection  to 
the  use  of  acid  phosphate  on  lands  having  a  low  lime  content,  and 
this  objection  is  well  based  upon  the  experience  of  many  farmers  and 
the  careful  experiments  of  the  Ohio  station.  W^here  the  content  of 
carbonate  of  lime  in  the  Wooster  soil  naturally  was  only  four  and  a 
half  tons  in  the  surface  foot  of  an  acre  of  land,  the  continued  use 
of  acid  phosphates  increased  the  diificulty  of  getting  growths  of 
clover.  This  objection  is  not  vital,  however,  since  we  know  the  prac- 
ticability of  correcting  this  condition  by  supplying  lime. 

Another  objection  to  the  use  of  acid  phosphates  is  the  addition  to 
the  cost  of  the  plant  food  due  to  the  treatment  of  the  rock  with  sul- 
phuric acid.  At  the  Wooster  station  a  pound  of  phosphoric  acid  in 
an  acid  phosphate — the  rock  treated  with  sulphuric  acid — costs  three 
times  as  much  as  a  pound  of  acid  phosphate  in  the  raw,  or  untreated 
rock.   The  desirability  of  full  supplies  of  phosphoric  acid  in  all  faxm 
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land  renders  this  dilference  in  price  a  very  important  point.  If  the 
acids  resulting  from  the  decay  of  organic  matter  could  be  made  to 
take  the  place  of  the  sulphuric  acid,  there  would  be  an  immense 
saving  in  money  to  the  farmers,  a  saving  from  injury  to  soils  that 
are  naturally  not  rich  in  lime,  and  there  would  be  a  resulting  impetus 
given  to  the  free  use  of  phosphoric  acfd  upon  land  that  would  be 
reflected  in  larger  crop  yields. 

Important  work  along  this  line  is  being  done  by  Director  Thorne, 
of  the  Ohio  station,  and  Dr.  Hopkins,  of  the  Illinois  station.  The 
experiments  at  the  Ohio  station  were  begun  ten  years  ago,  and  are 
concerned  with  the  effectiveness  of  the  plant  food  in  the  raw  phos- 
phatlc  rock  when  mixed  with  stable  manure.  As  measured  in  crop 
yields,  the  phosphoric  acid  in  the  raw  rock  has  bronght  returns  show- 
ing about  the  same  net  profit  from  the  application  as  is  shown  from 
the  application  of  acid  phosphate  by  its  side,  and  the  ill  result  from 
use  of  acid  phosphate  on  this  acid  soil  is  escaped.  An  increase  in 
net  profit  from  the  crops,  due  to  the  smaller  cost  of  the  phosphoric 
acid  in  the  raw  rock,  has  not  appeared  in  this  experiment.  Some 
data  from  experiments  elsewhere  are  more  favorable  to  the  raw 
rock  phosphates. 

In  Illinois  the  effects  of  the  applications  of  the  raw  rock  are  so 
marked  that  Dr.  Hopkins  urges  its  use  to  the  exclusion  of  acid  phos- 
phates. He  is  using  it  freely  upon  his  own  farm,  purchased  a  few 
years  ago  in  Southern  Illinois,  where  land  prices  are  very  low  on 
account  of  the  low  state  of  productivity  to  which  that  whole  section 
has  fallen,  and  he  is  using  it  on  many  test  farms  over  the  state.  His 
results  with  raw  phosphatic  rock  and  ground  limestone  lead  him  to 
V  believe  that  the  infertile  southern  third  of  his  state  will  be  brought 

back  to  a  high  state  of  production  through  their  use,  and  the  clover 
that  follows  their  use.  The  rock  is  broadcasted  on  a  sod  or  other 
green  crop,  and  is  plowed  down,  it  being  important  that  the  raw  rock 
be  intimately  mixed  with  the  decaying  vegetation. 

Where  organic  matter  is  lacking,  and  where  phosphoric  acid  is 
wanted  in  an  immediately  available  form  for  a  crop,  it  is  advisable 
to  continue  our  present  use  of  acid  phosphates,  steamed  bone  or 
basic  slag.  The  essential  thing  is  that  phosphoric  acid  be  given  to 
our  hungry  soils,  and  any  carrier  is  good  that  brings  results. 

Our  country  has  a  wide  variety  of  soils,  but,  exclusive  of  the 
leachy  sands  that  are  deficient  in  all  elements  of  plant  food,  and  the 
limited  muck  area,  the  great  areas  of  farm  lands  east  of  the  Missis- 
sippi, whose  productiveness  is  distinctly  unsatisfactory,  should  be 
subjected  by  their  owners  to  tests  with  lime  and  phosphoric  acid 
used  with  a  free  hand.  Our  calcareous  soils,  except  where  they  have 
been  subjected  to  a  skinning  process,  are  not  within  these  disappoint- 
ing areas.  It  is,  as  a  rule,  the  land  with  low  lime  content  that  has 
presented  the  puzzling  problem.  When  this  dominant  factor  in  soil 
productiveness  has  been  supplied,  then  should  the  deficiency  in  phos- 
phoric acid  be  made  good,  and  that  deficiency  exists  inside  of  most 
limestone  areas  as  well  as  outside,  if  cropping  has  been  hard.  With 
a  full  supply  of  carbonate  of  lime  and  phosphate  of  lime,  the  clovers 
usually  are  assured,  and  they  furnish  both  the  nitrogen  and  the 
organic  matter  that  is  essential  to  continued  crop  productiveness 
The  supplies  of  inert  potash  in  most  clay  soilg  is  so  large  that  they 
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may  be  largely  depended  upon  wherever  the  supply  of  rotting  or- 
ganic matter  is  abundant,  as  it  should  become  after  the  applica- 
tions of  lime  and  phosphoric  acid.  Sands  and  muck  soils  are  less 
rich  in  potash. 

Full  practical  recognition  of  the  possibility  of  giving  land  out- 
side of  the  limestone  areas  some  of  the  advantages  of  a  calcareous 
soil  by  applications  of  ground  limestone,  and  full  practical  recogni- 
tion of  the  deficiency  of  fjhosphoric  acid  in  most  old  farm  lands, 
would  restore  heavy  clover  growths  to  the  farms,  rich  humus  to  the 
soils  and  new^  heart  to  the  owners.  It  is  the  biggest  consideration 
today  in  eastern  agriculture. 

MR.  BRODHEAD:  In  sowing  this  land  for  buckwheat  from  the 
4th  to  the  11th  of  July,  would  you  advise  using  limestone,  and  what 
would  be  the  result  of  mixing  crimson  clover  with  the  buckwheat? 

MR.  AGEE:  Haven't  you  mixed  the  question,  brother?  I  don't 
know.  If  you  think  your  land  needs  limestone,  I  would  put  it  on; 
there  is  no  better  praetice  than  putting  limestone  on.  On  our  own 
farm,  year  after  year,  where  we  put  in  clover  for  many  years,  a 
sprinkling  of  limestone  was  always  used  a  few  days  before  the  seed- 
ing of  the  grain  crop,  with  which  the  clover  would  be  seeded.  I 
would  put  the  crimson  clover  in  late  in  the  fall,  and  then  I  would 
put  the  limestone  in  with  the  buckwheat.  You  will  get  fair  results 
from  the  lime  this  year,  and  better  results  next  year. 

MR.  BRODHEAD:  Would  I  get  better  results  by  using  crimson 
clover  with  the  buckwheat? 

MR.  AGEE:  Haven't  you  been  in  the  institute  work  long  enough, 
brother,  to  know  that  I  was  hedging  around  that  question?  I  don't 
know  what  the  result  would  be. 

A  Member:  Which  is  the  more  expensive,  putting  in  slacked  lime 
or  unslacked  limestone? 

MR.  AGEE:  I  don't  believe  that  the  expense  of  putting  in  un- 
slacked limestone  would  be  greater  than  if  it  was  slacked. 

MR.  SEEDS:  I  would  like  to  ask  Brother  A  gee  where  this  ground 
limestone  is  prepared,  and  how  it  is  prepared,  and  what  they  claim 
for  it? 

MR.  AGEE:  There  are  companies  in  the  Western  states,  and  I 
presume  in  Pennsylvania,  who  are  engaged  in  grinding  limestone  in 
immense  amounts  into  various  sizes.  They  put  it  on  the  market  as 
fine  as  cornmeal  or  as  large  as  a  grain  of  wheat,  prices  varying  ac- 
cording to  the  market.  While  it  is  true  that  we  have  gotten  the 
best  results  at  the  Ohio  Experiment  Station  by  the  use  of  pulverized 
limestone,  we  are  also  getting  results  from  the  use  of  limestone  as 
large  as  a  grain  of  wheat,  but  the  results  are  not  as  quick.  The 
acids  in  the  soil,  of  which  Dr.  Prear  has  told  us,  will  take  hold  of 
the  outside  'of  this  grain,  and  they  will  not  act  as  quickly  as  when 
the  limestone  is  pulverized. 

MR.  HUTCHISON:  I  think  I  can  answer  Brother  Seeds'  ques- 
tion as  to  where  he  can  buy  it— about  two  miles  below  his  home. 
» _ 
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Mil.  SEEDS:  I  know  that;  but  the  Institute  worker  usually  says 
it  is  not  good  unless  it, comes  from  the  limestone  beds  of  the  south 
or  some  other  place. 

MR.  AGEE:  Director  Thorne  is  buying  by  the  carload  limestone 
in  which  the  grains  are  as  large  as  wheat  grains,  and  he  will  get  the 
same  effect  as  though  he  used  it  in  a  pulverized  form,  only  in  a  slower 
way. 

MK.  SEEDS:  Then  the  finer  you  make  it,  the  better? 

MR.  AGEE:  Yes,  sir;  the  finer  you  make  it,  the  better. 

MR.  HUTCHISON:  In  Pennsylvania,  where  you  get  the  burned 
limestone  at  six  cents  a  bushel, 'would  it  pay  better  to  use  that,  or 
to  have  this  ground  limestone  shipped  in? 

MR.  AGEE :  If  you  can  get  the  burned  caustic  lime  cheaper  than 
you  can  get  the  ground  limestone,  I  would  certainly  u«e  the  caustic 
lime. 

MR.  HERR:  Have  you  ever  made  any  experiments  in  the  use  of 
hydrastic  lime? 

MR.  AGEE:  Yes;  but  we  prefer  the  pure  lime  to  the  magnesia 
lime.  When  we  don't  know  our  soils,  the  pure  lime  is  preferable. 
The  hydrastic  lime  cannot  correct  as  much  aciditv  as  the  pure  lime, 
and  it  takes  longer. 

MR.  SEEDS:  Don't  a  bushel  of  hydrastic  lime  equal  in  value  a 
bushel  of  pure  lime? 

MR.  AGEE:  Well,  no. 

MR.  SEEDS:  What  is  the  difference  in  the  one  that  is  slacked 
and  the  one  that  is  not? 

MR.  AGEE:  I  think  I  would  prefer  Dr.  Frear  to  answer  that 
question;  about  a  quarter,  I  should  say. 

DR.  FREAR:  The  oxygen  in  the  one  weighs  six  pounds,  and  in 
the  other  eighteen — about  one-third  more. 

MR.  LIGHTY:  My  question  has  been  almost  answered.  Now,  I 
understand.  Brother  Agee,  you  would  advise  us  teachers  to  teach 
these  farmers  (and  I  was  last  spring  in  the  heart  of  the  limestone 
region)  to  use  burnt  lime  if  they  can  purchase  it  at  a  lower  price 
than  ground  limestone,  but  where  the  ground  limestone  is  cheaper, 
to  use  it? 

MR.  AGEE  :  Yes,  on  the  basis  of  two  to  one. 
MR.  LIGHTY:  Is  that  on  a  limestone  soil? 

MR.  AGEE:  Now,  I  do  hope  I  will  make  this  matter  clear.  I  will 
take  two  or  three  minutes  of  the  time  of  you  hungry  people.  There 
must  be  sufficient  limestone  in  the  soil  to  promote  the  particular 
plant  life  needed,  and  to  make  the  soil  sweet.    We  often  find  the 
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soil  sweeter  outside  tlie  limestone  areas  tliau  iu  it,  because  the  lime- 
stone in  the  soil  is  not  available.  We  were  told  this  morning  by 
Dr.  Frear  to  add  to  the  limestone  in  the  soil.  If  I  see  a  limestone 
field  with  which  there  is  any  trouble,  or  on  which  there  is  any 
fungus  growth,  I  would  put  on  limestone.  Where  there  is  a  de- 
ficiency in  soil  sweetness,  I  would  add  lime.  If  the  soil  does  not 
contain  lime,  it  will  be  money  in  your  pockets  to  put  it  there.  Where 
you  find  lime,  you  will  find  phosphoric  acid,  and  if  I  had  no  lime 
and  no  phosphoric  acid  in  my  soil,  I  would  first  put  it  there,  and 
then  I  would  begin  and  take  clover,  and  cow  peas  and  vetch,  to  give 
it  a  measure  of  nitrogen.  Dr.  Voorhees  and  Dr.  Frear  tell  us  there 
is  lots  of  nitrogen  in  the  soil,  and  I  would  plant  these  groups  to 
increase  it  and  set  it  free.  When  we  have  made  the  soil  sweet,  we 
have  the  nitrogen  free,  and  the  crops  grow.  There  is  no  mystery 
about  it  at  all.  I  got  it  out  of  my  own  experience,  and  other  men 
have  found  it  so  in  their  experience  more  years  than  I  am  old,  and 
this  is  the  message  we  want  to  carry  to  the  farmer. 

The  CHAIRMAN:  The  meeting  now  stands  adjourned  until  1:30 
P.M. 


Wednesday,  June  5,  1907,  1:30  P.  M. 

The  meeting  was  called  to  order  by  Director  Martin,  in  the  tem- 
porary absence  of  the  Chairman. 

SECEETARY  MARTIN':  We  will  devote  a  few  minutes  to  the 
discussion  of  the  papers  read  this  morning. 

PROFESSOR  COOKE:  This  lime  question  is  one  that  is  more  apt 
to  cause  trouble  at  Farmers'  Institutes  than  any  other  that  can  bp 
brought  up,  and,  therefore,  in  my  Institute  work  I  have  always 
fought  a  little  shy  of  the  question,  very  largely  on  this  account — that 
we  often  find  farmers  in  the  limestone  districts  using  lime,  although 
we  know  that  the  chemical  analysis  of  the  soil  would  show  a  pretty 
high  percentage  of  lime  in  the  soil.  They  told  us,  and  we  were  bound 
to  believe,  that  they  derived  good  results  from  the  use  of  that  lime, 
and  as  long  as  their  practice  did  not  agree  with  our  theory,  they  said 
our  theory  was  not  good  for  anything,  and  I  have  never  been  able 
to  reconcile  theory  and  practice,  so  have  alw\ays  fought  shy  of  the 
subject. 

This  morning  I  was  surprised  to  learn  from  Dr.  Frear's  paper  that 
some  of  the  limestone  in  Pennsylvania  is  not  in  available  form.  Of 
course,  I  knew  that  a  certain  proportion  of  it  was  not,»  but  to  learn 
that  a  large  percentage  of  it  was  in  the  unavailable  form  was  a 
surprise  to  me,  and  I  think  that  will  go  quite  a  long  ways  towards 
explaining  why  it  is  necessary  to  use  limestone  on  a  limestone  soil. 

Then,  there  is  another  phase  of  the  limestone  question  that  was 
touched  on  this  morning,  which  I  think  we  will  do  well  to  emphasize 
in  our  Institute  work,  and  that  is  the  form  of  the  limestone  that 
does  the  work.  We  have  been  told  that  finely  ground  limestone  is 
just  as  good  as  burnt  lime.  The  opposite  theory  that  it  was  the  hot 
lime  slacking  in  the  soil  that  did  the  good  has  always  been  so  firmly 
grounded  in  the  minds  of  farmers  that  it  will  take  a  good  deal  of 
talking  to  get  it  out  of  their  heads,  and  1  think  we  cannot  insist  too 
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strongly  that  it  is  the  lime  in  the  form  of  carbonate  that  they  want 
there,  and  how  to  get  it  there  is  the  question. 

SECRETARY  MARTIN :  I  would  say  that  our  Chairman,  the  late 
Mr.  Herr,-has  arrived,  and  he  will  please  take  the  Chair. 

MR.  HALLO  WELL:  I  think  I  can  substantiate  what  Mr.  Agee 
said  about  lime.  Some  years  ago  I  had  a  tract  of  land  which  I  was 
seeding  down  with  wheat,  and  the  lime  was  spread  on  about  four 
inches  deep  after  we  seeded  down  the  wheat  in  the  fall,  seeding  the 
other  way.  The  following  spring  we  seeded  it  with  clover,  and  the 
next  fairsome  fellow  said,  "I  thought  you  seeded  clover  this  way," 
but  the  next  fall,  where  we  had  spread  the  limestone  that  way,  there 
was  a  splendid  lot  of  clover. 

MR.  WAYCHOFF:  I  don't  care  to  add  anything  in  particular  to 
this  limestone  question,  but  I  want  to  ask  for  some  information.  I 
may  have  been  wrong  in  some  of  the  things  that  I  have  talked  on  lime 
in  the  last  few  years,  and,  if  so,  I  want  to  be  corrected.  There  have 
been  a  good  many  writers  and  some  Institute  speakers  who  say  that 
a  pretty  reliable  indication  of  whether  or  not  land  has  lime  in  it 
is  what  grows  on  it.  Now,  if  the  grovi'th  of  the  sorrel  plant  on  the 
soil  is  any  proof  of  acidity,  I  have  been  wrong  in  my  teachings,  for 
I  have  a  little  bit  of  reason  to  know  that  it  is  a  fallacy.  In  my  own 
land  I  have  seen  it  grow  on  limestone  soil,  and  I  have  a  piece  of 
sorrel  land  which  was  very  heavily  limed  two  or  three  years  ago. 
Last  year,  while  hauling  lime,  my  hired  man  called  my  attention  to 
something  growing  out  of  the  lime  kiln,  and  we  stopped  and  went 
down  and  examined  it,  and  found  the  sorrel  growing  from  where 
there  was  two  inches  of  limestone.  Now,  I  think  that  it  is  a  mistake 
to  teach  that  the  growth  of  sorrel  or  clique-foil,  or  any  other  plant, 
is  an  indication  of  sour  soil.  Now,  I  would  like  some  of  our  scientific 
people  here  to  show  me  whether  I  am  v/rong,  and  why,  when  I  say 
that  the  presence  of  sorrel  or  any  other  plant  is  no  indication  of 
the  acidity  of  the  soil. 

PROFESSOR  Mcdowell :  I  don't  know  whether  I  can  answer 
the  question  satisfactorily  or  not,  but  I  have  seen  just  what  Mr. 
Waychotf  said,  I  have  seen  sorrel  growing  around  the  lime  kiln. 
While  the  presence  of  sorrel  is  not  necessarily  an  indication  that 
the  soil  is  acid,  sorrel  is  a  plant  that  will  grow  as  rapidly  in  one 
place  as  in  another;  on  the  other  hand,  clover  will  not  grow  where 
the  soil  is  sour,  and  if  I  had  a  tract  of  land  on  which  sorrel  would 
grow  and  clover  would  not,  I  would  take  it  as  a  pretty  sure  indica- 
tion that  the  soil  was  sour. 

PROFESSOR  MENGES:  Did  you  ever  see  clover  and  sorrel  grow 
together  around  limestone? 

PROFESSOR  MCDOWELL:    No  sir. 

The  CHAIRMAN:  Will  the  Professor  tell  us  how  limestone  will 
help  that  soil? 

PROFESSOR  MCDOWELL:  The  limestone  will  help  make  the 
one  grow  without  hurting  the  other. 
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MR.  KAHLER:  I  would  like  to  ask  the  Committee  on  Resolu- 
tions— I  can't  at  this  .moment  remember  who  they  all  are,  but  they 
will  know  they  are  members  of  this  committee — to  make  a  note  of 
anything  they  want  to  embody  in  these  resolutions,  and  then  we  will 
meet  for  a  few  minutes  at  the  close  of  this  session  to  get  them  into 
proper  shape. 

Now,  just  one  word  about  sorrel.  I  want  to  endorse  what  has  been 
said.  I  have  seen  it  grow  around  the  limestone,  and  I  notice  that 
when  we  have  a  wet  spring  we  always  have  more  sorrel  that  at  any 
other  time. 

MR.  WAYCHOFF:  I  dont'  want  to  take  up  too  much  time,  but 
I  am  a  crank  on  lime,  and  I  want  to  ask  Mr.  Agee  whether  I  am  right 
in  this:  If  land  will  produce  clover  in  large  quantities,  it  likely  does 
not  need  any  lime,  but  if  the  clover  will  not  grow,  it  requires  lime. 

MR.  AGEE:  Certainly,  that  is  a  very  safe  statement,  and  I  wish 
I  could  get  every  one  to  accept  this  view,  because  I  believe  ic  is  cor- 
rect with  reference  to  lime.  T  believe  that  the  old  prejudice  will 
hold  good  that  the  soil  is  not  friendly  to  vegetation  or  to  its  owners 
unless  it  has  a  certain  percentage  of  carbonate  of  lime — let  us  call 
it  lime.  There  might  not  be  just  the  percentage  fixed,  it  might  be 
smaller,  and  the  soil  not  show  any  trace  of  acidity  under  the  test, 
and  still  you  might  not  get  all  the  advantages  of  that  soil  as  yon 
would  if  you  used  lime.  Dr.  Hilyard's  percentage  makes  it  three- 
fifths  or  six  tenths  of  1  per  cent.  At  our  Ohio  Experiment  Station 
it  is  one-fourth  of  1  per  cent.  We  could  overcome  this  acidity  by 
putting  on  three  tons  of  crushed  limestone.  I  don't  know  how  we  can 
get  land  to  hold  the  nitrogen  hotter  than  by  the  use  of  lime.  I  think 
I  can  agree  with  Mr.  Waychotf  that  the  man  who  gets  healthy  clover 
to  him  all  things  will  be  added.  I  would,  however,  like  to  have 
enough  lime  added  to  produce  a  good  tilth,  to  get  the  retention  of 
the  nitrogen,  and  to  cut  free  the  phosphoric  acid  and  potash,  and  to 
correct  the  acidity  of  the  soil.  Where  there  is  acidity,  clover  will 
not  grow.  Dr.  Hilyard  makes  it  clearer  when  he  says  that  a  greater 
amount  of  nitrogen,  with  a  less  amount  of  potash  and  phosphoric 
acid  in  the  soil,  will  make  better  results  in  crops.  I  want  to  have 
the  lime  in  all  things;  the  land  is  made  that  way.  God  made  it,  and 
He  expects  us  to  feed  it  in  order  to  make  it  produce  for  us. 

MR.  KAHLER:  I  have  always  questioned  whether  there  is  in  the 
sorrel  any  sure  indication  of  the  necessity  of  lime,  and  I  am  not 
an  enemy  to  lime,  either. 

MR.  AGEE:  I  agree  with  what  has  been  said,  that  sorrel  will  grow 
where  the  limestone  is,  but  the  clover  will  not  grow  where  there  is 
no  lime,  and  in  my  work  T  always  urge  the  use  of  lime  to  make  con- 
ditions more  favorable  to  the  production  of  the  crops  we  desire. 

The  CHAIRMAN:  We  will  have  to  drop  this  interesting  discus- 
sion, and  proceed  with  the  next  topic  on  the  program,  which  is 
"Modern  Treatment  of  the  Apple  Orchard,"  by  Professor  Butz,  of 
State  College.  Professor  Butz  is  unable  to  be  with  us,  but  is  repre- 
sented by  Professor  J.  P.  Stewart,  who  takes  his  place.  He  will  now 
address  us. 

Professor  Stewart  read  his  paper,  which  is  as  follows: 
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MODERN  TREATMENT  OF  THE  APPLE  ORCHARD. 


By  FttOP.  J.  P.  Stewart,  Stuff  College. 


Mr.  Ohairman,  Ladies  and  Gentlemen:  I  am  sorry  that  Professor 
Butz  is  not  here  to  present  this  subject  to  you,  both  because  I  had 
to  take  it  up  on  short  notice,  and  because  I  am  a  new  man  in  the 
State,  and  can  only  give  you  impressions.  But  there  is  one  com- 
forting thing  about  it,  these  impressions  are  all  contained  on  this 
small  piece  of  paper. 

In  the  first  place,  there  are  many  things  that  we  don't  know  about 
apple  orcharding.  There  are  some  things  that  we  do  know,  and  a 
good  number  that  we  thought  we  knew,  but  are  just  coming  to  find 
out  how  little  we  really  do  know  about  them.  I  am  sorry  that  I 
am  unable  to  make  this  topic  more  of  a  crystallization  of  opinion  for 
the  benefit  of  Institute  workers.  It  is  just  possible  that  my  discus- 
sion will  cloud  instead  of  clear  the  horizon.  I  shall  try,  however, 
to  say  nothing  but  what  seems  at  present  to  be  the  truth  in  the 
matter,  and  I  believe  that  the  truth  will  not  hurt  us. 

One  of  the  things  that  we  know  is  that  the  apple  is  very  largely 
planted;  that  it  takes  first  rank  among  fru.its  in  America',  both  in 
the  number  of  trees  and  the  number  of  bushels.  We  also  know 
that  the  financial  retui'ns  are  very  good  where  apple  orcharding  is 
being  followed  as  a  business.  In  Western  New  York  two  hundred 
dollars  per  acre  is  not  an  unusual  return,  and,  from  all  appearances, 
we  have  localities  here  in  Pennsylvania  which  are  fullv  equal  to 
Western  New  York.  Yet  1  have  seen  within  the  last  two  days  hun- 
dreds of  acres  of  such  soil  still  being  farmed  in  the  ordinary  grain 
crops,  where  they  are  yielding  such  small  returns  that  the  owners 
are  willing  to  take  mo  to  $60  per  acre  for  the  land.  Surely  one  of 
the  best  things  we  can  do  for  Pennsylvania  agriculture  is  to  direct 
effort  into  more  profitable  lines. 

Pennsylvania  is  probably  as  well  adapted  for  apple  culture  as  any 
other  state  in  America.  The  reasons  for  that  are  simply  three:  First, 
its  location  with  reference  to  markets.  We  are  within  easy  reach 
of  all  the  large  fruit  centers,  besides  having  unrivaled  home  markets 
m  the  many  mining  and  manufacturing  towns.  Second,  the  climate 
and  soil  are  right.  The  successful  expei'ience  in  the  states  on  all 
sides  of  us  show  this;  and.  third,  the  succes  of  home  orchards 
in  this  State,  which  in  1899  placed  Pennsylvania  second  in  yield  of 
apples.  Yet,  in  spite  of  all  this,  apple  orcharding  is  not  taken  up 
as  extensively  as  it  sh/)uld  be.  The  owners  of  apple  orchards  feel 
that  they  have  so  many  enemies  to  contend  with  and  so  long  to  wait 
for  a  crop.  There  is  the  root  rot,  the  borers,  the  scab,  the  codling 
moth,  the  curculio.  the  scale,  and  unfortunatelv  one  or  two  others 
that  I  have  recently  found,  but  cannot  name,  because  there  has  been 
nothing  published  on  them.  We  admit  that  these  things  are  likely 
to  give  a  man  the  belief  that  apple  orcharding  is  rather  risky.  But 
we  are  not  intending  to  give  up  on  that  account,  and  with  the  right 
kind  of  men— men  not  afraid  to  work  and  learn  and  wait,  the  out- 
come will  take  care  of  itself 
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Turning  to  some  of  the  things  we  thought  we  knew,  this  fertilizer 
problem  that  has  been  so  puzzling  along  other  lines  of  agriculture 
is  even  worse  when  it  comes  to  orcharding.  There  are  a  good  many 
things  we  thought  we  knew  in  regard  to  it.  For  example,  we  have 
always  believed  that  potash  was  the  thing  needed  for  fruits,  but  in 
the  Geneva  Experiment  Station  they  have  been  conducting  a  series 
of  experiments  on  this  for  twelve  years.  They  put  wood  ashes  on 
at  the  rate  of  two  hundred  pounds  per  year  of  actual  potash  to  the 
acre.  They  got  as  a  result  in  a  five-acre  field  in  twelve  years  a  total 
increase  of  |53.25,  less  than  |1  per  acre  per  year.  This  would  not 
pay  for  putting  on  the  potash,  to  say  nothing  of  paying  for  it.  Sim- 
ilarly in  England,  where  some  excellent  experiments  have  been  car- 
ried on,  the  same  thing  holds  true.  In  one  of  their  experiments  they 
found  that  the  use  of  potash  was  actually  harmful  instead  of  bene- 
ficial. This  does  not  mean,  however,  that  we  should  not  use  potash 
in  apple  orchards — far  from  it.  It  simply  means  that  this  English 
soil,  and  the  soil  at  Geneva,  already  contain  enough  potash.  To  add 
potash  there  is  of  no  value.  It  is  like  "carrying  coals  to  Newcastle." 
It  may  be  the  same  way  here  in  Pennsylvania.  At  any  rate,  it  is 
part  of  our  business  to  find  out. 

In  reference  to  the  nitrogen  question,  we  have  always  supposed 
that  nitrogen  was  the  wrong  thing  to  use  in  orchards.  That  is  true 
in  New  Jersey,  in  the  case  of  the  peach,  where  experiments  have 
proved  that  it  has  a  disastrous  effect  on  the  crop.  However,  in 
the  English  experiments  that  I  mentioned,  nitrogen  was  the  only 
fertilizer  that  produced  results  of  any  kind.  This  simply  shows  how 
contradictory  the  results  are,  how  impossible  it  is  to  generalize  on 
the  basis  of'  present  knowledge,  and  that  orcharding  is  essentially 
a  local  problem. 

Then  we  look  at  the  question  of  phosphorus.  In  New  Jersey  we 
find  that  phosphorus  gives  the  best  results  of  anything  they  applied, 
while  in  West  Virginia  they  found  acid  phosphate  fatal.  So  it  goes. 
The  experience  in  one  place  is  only  suggestive  for  another.  When,  it 
comes  to  methods,  the  situation  is  scarcely  better. 

We  have  supposed  that  the  only  successful  method  in  orchard 
culture  was  tillage  with  a  cover  crop,  or  possibly  straight  tillage. 
Many  of  us  have  supposed  that  grass  was  the  most  harmful  thing 
we  could  put  into  our  orchards.  The  English  experiment  shows  that 
grass  was  worse  than  any  other  treatment.  The  growth  on  the  grass 
plots  was  only  about  one-eighth  that  on  the  tillage.  On  the  other 
hand,  if  we  look  at  the  results  in  Ohio,  which  cover  a  period  of 
six  years,  they  show  that  the  growth  was  better,  and  that  the  yield 
in  the  grass-mulched  plots  was  practically  double  that  in  any  other. 

Then  the  matter  of  selection.  Science  has  taught  us  that  in  im- 
proving plants  we  should  utilize  the  principle  of  plant  selection.  In 
fruits  we  find  cases  where  this  holds  true,  but,  at  the  same  time,  there 
are  cases  where  it  doesn't.  I  have  a  man  here  in  Pennsylvania  who  has 
tried  selection  under  as  favorable  conditions,  T  suspect,  as  one  could 
ever  hope  to  find.  The  man  has  never  published  anything  about  it, 
and  I  never  suspected  it  when  I  went  to  visit  him,  and  found  he  had 
tried  it.  He  had,  in  four  rows  of  Salway  peaches,  one  tree  that 
was  very  much  better  than  the  others.  He  concluded  that  he  shoulel 
like  all  of  his  Salwaye  to  be  lil?o  those  of  the  one  tree.    He  took 
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buds,  mau.v  of  llieiu  from  (hat  tree,  aud  had  them  prepared  as  usual 
and  planted  in  an  adjoining  field.  The  result  was  that  not  a  single 
one  of  there  trees  caaie  true  to  his  excellent  Sal  way  peach.  They  were 
the  same  old  kind  of  Salway  which  he  had  attempted  to  improve. 
That  is  simply  one  set  of  results.  We  have  records  on  the  other 
side.  But  it  shows  the  unreliability  of  our  present  knowledge  along 
this  important  line,  and  emphasizes  the  fact  that  we  cannot  yet 
safely  generalize  in  many  branches  of  horticulture. 

But,  you  say,  what  is  the  orchardist  to  do?  He  is  at  a  loss  as 
to  what  is  the  proper  soil,  the  proper  fertilizer,  the  best  culture,  nor 
does  he  know  much  about  the  influence  of  selection.  Yet  his  very 
existence  depends  upon  the  correctness  of  his  methods.  How  shall 
he  find  what  correct  methods  are?  J^'irst  and  foremost,  the  success- 
ful orchardist  must  be  an  experimenter  in  the  true  sense.  If  our 
present  horticulture  knowledge  is  convincing  on  any  one  thing,  it 
is  this — that  the  orchard  itself  is  the  ony  safe  source  of  information 
concerning  itself.  Experience  elsewhere  is  valuable  as  suggesting 
what  one  may  expect  in  his  orchard;  but  most  methods  should  be 
first  tried  on  a  small  scale  to  determine  their  probable  effect  before 
adopting  them,  widely  under  new  conditions.  This  procedure  prop- 
erly followed  out  cannot  fail  to  lead  to  success,  and  constitutes  what 
we  mean  by  "experimenting  in  the  true  sense."  To  make  it  clearer, 
let  us  look  at  the  other  type  of  experiments.  Some  people  think 
the}'  are  experimenting  when  they  are  trying  a  given  plant  food  or 
fertilizer  over  a  whole  field,  and  then  looking  for  results  the  first 
year.  If,  perchance,  they  get  a  good  yield,  they  attribute  it  all  to 
the  fertilizer.  They  laud  it  to  the  skies,  and  recommend  it  to  all 
their  friends  as  the  only  proper  thing  to  use,  regardless  of  soil  or 
other  conditions.  If  they  don't  get  results  at  once,  they  condemn  it. 
How  do  they  know  that  it  was  not  the  season  that  made  the  good 
showing?  How  do  they  know  that  it  was  the  fertilizer  which  gave 
them  results?  How  can  they  expect  to  judge  on  a  basis  of  so  short  a 
time?  That  is  not  experimenting  in  any  sense.  The  orchardist  must 
become  an  experimenter  in  the  true  sense.  It  is  his  only  salvation, 
and  it  will  benefit  him  as  well  as  his  orchard. 

Now,  in  the  light  of  what  I  have  said  so  far,  it  is  practically  im- 
possible— it  is  entirely  impossible — to  outline  a  reliable  general 
method  of  orchard  treatment.  One  might  say  a  good  many  things 
about  the  best  method,  and  then  find  it  not  the  best  method  for  any 
particular  locality.  This  is  the  very  cause  of  many  of  our  failures. 
A  .man  is  induced  to  adopt  and  hold  ill-suited  methods  and  varieties 
because  they  have  succeeded  with  some  one  else.  Modern  treatment 
of  an  apple  orchard  is  the  experimental  treatment,  and  the  wise 
orchardist  will  pin  his  faith  to  none  other.  To  make  this  still  clearer, 
I  wish  to  read  the  following  quotation:  "Where  a  grower  wishes  to 
lay  down  his  fruit  plantation  to  grass,  it  would  be  very  easy,  in  most 
cases,  for  him  to  lay  down  a  portion  of  it  only,  in  the  first  place, 
and  ascertain  what  the  effect  on  his  trees  is,  and  whether  it  would 
be  advisable  or  not  for  him  to  treat  his  whole  plantation  in  a  sim- 
ilar way. 

"Such  simple  experiments  or  trials  are  not  beyond  the  means  or 
capacity  of  any  fruit  grower  of  average  ability,  and  the  marvel  is 
that  they  are  so  rarely  made,  and  that  one  whose  existence  depends 
upon  tlie  correctness  of  llieir  practice  should  not  adopt  the  most 
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practical  of  all  methods  of  obtaining  the  knowledge  they  require- 
that  of  ascertaining  for  themselves  by  direct  trial  what  treatment 
of  their  crops  is  the  best.  Special  training,  no  doubt,  is  necessary 
for  the  execution  of  elaborate  experiments,  and  special  knowledge 
is  necessary  to  know  how  far  the  results  can  be  generalized,  so  as 
to  be  applicable  to  other  land  and  circumstances;  but  the  case  is 
quite  different  when  a  grower  has  only  to  ascertain  what  succeeds 
best  on  his  own  land.  Perhaps  the  oft-repeated  and  more  often  mis- 
taken cry  of  antagonism  between  theory  and  practice  is  the  reason 
why  growers  are  so  prejudiced  against  experiments,  mistaking  ex- 
periment for  theory,  and  the  blind  observation  of  tradition  for  prac- 
tice. The  spirit  of  investigation,  when  properly  conducted,  can  never 
fail  to  advantage  the  investigators,  and  if  this  spirit  could  but  be 
developed  amongst  fruit  growlers  we  would  soon  have  a  mass  of 
observation,  which,  when  properly  digested,  would  be  of  incalculable 
benefit  to  the  whole  industry." 

This  was  written  by  one  who  had  experimented  for  ten  years,  omly 
to  get  disappointing  results.  But  negative  results  are  sometimes 
as  valuable  practically  as  positive  ones,  and  he  was  going  ahead  un- 
daunted. 

Now,  you  may  question  whether  this  experimenting  can  be  done. 
There  is  no  doubt  about  it;  much  of  it  is  being  done  already.  It  is 
surprising,  when  one  gets  over  this  State,  to  find  how  many  of 
these  things  are  being  done  in  a  way  by  the  men  in  the  orchards. 
The  man  with  the  Salway  peach,  of  whom  I  have  told  you,  is  an  il- 
lustration of  this  class  of  men.  He  has  set  aside  a  part  of  his  orchard 
and  is  experimenting  with  the  different  methods,  asking  his  orchard 
which  is  the  best.  It  wall  tell  in  time,  and  its  answer  will  be  un- 
doubtedly correct  for  that  orchard.  Unfortunately,  in  planning  his 
experiment,  he  overlooked  the  one  factor  that  will  cloud  his  results. 
He  is  on  the  right  track,  but  needs  help.  That  is  what  the  Experi- 
ment Station  is  proposing  to  give.  Let  us  know  what  your  problems 
are  and  we  shall  try  to  offer  solutions,  or  to  help  plan  experiments 
that  will  solve  them.  In  our  work  at  the  State  College  we  are  now 
undertaking  a  longer  and  more  difficult  experiment  than  is  usual 
among  experimenters.  Its  object  is  to  study  the  fundamentals  of 
apple  culture.  I  can  give  you  some  idea  of  it  by  means  of  this 
chart. 

The  first  two  charts  illustrate  the  fertilizer  test.  It  covers  four 
to  eight  acres,  and  involves  ten  treatments  and  six  checks.  This 
experiment  is  expected  to  show  us  what  fertilizers  are  needed  in  a 
given  soil,  and  the  effect  of  the  different  plant  foods  on  the  trees 
and  fruit,  so  that  later  we  may  be  able  to  determine  the  needs  of  a 
tree  by  its  appearance.  We  already  know  that  orchards  demand  con- 
siderable amounts  of  plant  food.  For  example,  if  we  can  rely  on 
the  chemical  analyses  that  have  been  made,  an  acre  of  bearing  apple 
orchard  requires  about: 

51.5  lbs.  nitrogen. 
14    lbs.  phosphorus. 
55     lbs.  potash. 
57    lbs.  lime. 

23    lbs.  magnesia.  • 
It  is  interesting  to  note  the  large  amounts  of  lime  and  magnesia 
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that  are  required,  and  vet  we  hear  very  little  of  these  in  connection 
with  orchard  fertilizing. 

Looking  more  into  the  details,  in  these  two  blocks  we  put  potash, 
in  one  of  the  muriate,  and  the  other  the  sulphate.  This  is  done 
because  we  do  not  know  but  that  there  may  be  something  in  the 
form  in  which  potash  is  applied.  Brooks,  of  Massachusetts,  got 
very  little  benefit  of  muriate  of  potash,  but  got  the  greatest  benefit 
when  he  put  on  phosphorus,  plus  potash,  as  a  sulj)hate.  In  these  next 
blocks  we  put  on  phosphate,  both  in  the  acid  form  and  in  the  raw 
rock.  We  generally  consider  the  acid  form  to  be  preferable.  It  is 
impossible,  however,  that  there  are  some  conditions  in  which  the 
raw  form  will  be  just  as  good — perhaps  better.  The  apple  orchard 
doesn't  require  the  immediate  availability  demanded  by  annual 
plants.  If  it  doesn't  get  the  plant  food  one  year,  it  will  still  have 
a  chance  at  it  the  next.  Also,  in  soils  rich  in  iron  the  acid  phosphate 
is  likely  to  revert  to  an  iron  compound,  which  is  less  soluble  than 
the  original  raw  rock.  Under  these  conditions  the  latter  may  be 
preferable.  If  it  is,  it  will  come  out  in  the  experiment.  Turning 
to  the  village  experiment,  it  is  being  conducted  on  eight  acres,  and 
involves  the  four  principal  cultural  methods  in  common  use.  We 
believe  that  no  man  who  is  in  the  orchard  business  can  afford  to 
go  on  putting  things  into  the  soil,  and  following  methods  that  he  has 
not  proved  to  be  of  value  to  him;  and  we  believe  there  is  no  better 
way  of  determining  what  he  should  do  than  by  setting  off  a  part  of 
his  planting  and  fairly  trying  the  different  treatments  and  methods. 
Try  them  on  a  small  area,  and  then  accept  or  reject  them,  as  the 
case  warrants. 

Here  is  a  chart  showing  pruning  tests.  W^e  all  know  the  man  who, 
with  no  knowledge  of  orcharding  and  less  of  pruning,  always  has  a 
fine  crop  of  apples— a  much  better  crop  than  his  neighbor,  who  fol- 
lows better  methods.  There  is  no  apparent  reason ;  he  confidentially 
tells  you  that  it  is  all  in  the  ,man.  We  believe  it  is  something  else. 
We  want  to  find  out  what  there  is  in  this  question  of  pruning,  how 
much  of  it  is  necessary,  and  what  form  of  pruning  is  best;  whether 
headed  and  pruned  lightly,  or  headed  and  pruned  heavily,  to  vase 
form,  or  headed  and  pruned  heavily  to  sphere  form,  as  they  do  very 
successfully  in  West  Virginia.  On  the  time  of  pruning,  we  have 
divided  our  tests  into  spring  pruning,  before  blossoming;  summer 
pruning,  avoiding  auxiliary  branching;  fall  or  winter  pruning,  root 
pruning  and  girdling.  The  latter  is  used  successfully  in  some  places, 
but  we  do  not  recommend  it.  Occasionally,  where  the  tree  is  going 
to  wood,  it  might  be  possible  to  make  some  practical  use  of  girdling, 
and  if  the  girdle  is  put  on  the  tree  in  the  right  place,  it  is  probably 
safe;  but  to  girdle  limbs  and  miscellaneous  places  is  likely  to  be 
dangerous  to  the  life  of  the  tree. 

In  parts  of  Arkansas  they  have  practiced  girdling  the  tree  with 
as  much  as  one  inch  girdle  every  year  for  the  past  three  years,  with 
good  results  in  crops  and  no  apparent  ill  effects  on  the  trees. 

In  conclusion,  I  will  summarize  briefly.  Apple  orcharding  should 
be  most  profitable  in  Pennsylvania,  because  of  natural  advantages 
and  the  convenience  of  general  and  home  markets. 

In  no  other  way  can  we  render  greater  assistance  to  Pennsylvania 
agriculture  than  in  directing  it  into  the  most  profitable  lines.  Present 
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liorticultuval  results  indicate  clearly  that  orciiardiug  is  largely  a 
local  problem.  Hence  the  successful  orchardist  must  be  an  experi- 
menter in  the  true  sense,  and  a  student  of  local  conditions. 

The  Department  of  Horticulture  at  State  College  is  already  at 
work  experimenting  on  the  fundamentals  of  apple  culture,  and  is 
ready  to  help  men  in  planning,  carrying  out  and  interpreting  experi- 
ments bearing  on  the  improvement  of  the  apple  industry. 

MR.  SCHWARZ:  At  what  particular  time  of  the  year  do  you 
do  girdling,  and  for  what  purpose? 

PROFESSOR  STEWART:  I  am  not  entirely  satisfied  on  that 
point  myself.  The  girdling  is  sometimes  done  during  the  active 
period  of  growth,  just  at  the  formation  of  the  apple.  Of  course,  it 
can  be  done  as  late  as  October,  and  then  have  the  tree  recover. 

A  Member:  How  is  it  done? 

PROFESSOR  STEWART:  It  is  done  by  digging  a  ring  clear 
round  the  tree,  or  a  limb,  in  the  bark. 

SECRETARY  MARTIN:  What  is  the  better— around  the  tree  or 
around  the  branch? 

PROFESSOR  STEWART:  Well,  it  seems  that  a  ring  round  the 
trunk  of  the  tree  is  less  dangerous  than  around  a  limb.  That  is 
based  on  the  experiments  that  have  been  conducted,  and  has  been 
the  experience  in  Massachusetts^  at  the  Hatch  Station.  I  can't  speak 
out  of  my  own  experience. 

MR.  McHUGH.   About  what  width? 

PROFESSOR  STEWART:  About  an  inch,  or  half  an  inch;  but  out 
in  Arkansas  I  am  told  they  dig  out  as  high  as  an  inch  girdle,  and  do 
it  sometimes  for  three  successive  years. 

MR.  McHUGH:  Without  loss  of  trees  or  crops? 

PROFESSOR  STEWART:  That  1  can't  say;  but  if  there  had  been 
anv  loss  thev  would  hardlv  have  continued  it. 

A  Member:  What  is  the  object? 

PROFESSOR  STEWART:  The  object  is,  of  course,  to  restrict  the 
food  supply  to  the  branches,  and  produce  a  larger  yield  of  apples. 
How  it  accomplishes  that  we  can  only  speculate.  Now,  we  don't 
wish  to  make  girdling  an  important  feature  in  our  experiments.  In 
fact,  I  was  very  strongly  tempted  to  leave  it  out  of  my  talk  alto- 
gether, for  fear  I  would  get  a  wrong  impression  started.  That  is 
not  the  thing  that  this  series  of  experiments  is  to  find  out.  What 
we  expect  to  find  out  is  how  to  fertilize,  and  how  to  till  the  fruit, 
and  to  propagate  the  orchard,  and  what  methods  will  do  best  in 
various  places.  Girdling  hardly  ever  comes  within  the  line  of  prun- 
ing. It  is  more  of  a  novelty — I  might  say  a  stunt. 

A  Member:  What  would  be  the  result  of  girdling  a  tree,  say  three 
or  four  inches  in  the  ground?  T  mean  in  the  winter,  when  the  snow 
is  on  the  ground. 
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PROFESSOR  STEAVART:  It  is  very  difficult  to  say  what  it  would 
be.  It  might  be  possible  to  bank  it  up,  and  dig  about  it. 

A  Member:  The  earlier  in  the  season  it  is  done,  the  better,  isn't  it? 

PROFESSOR  STEWART:  I  should  say  so,  if  I  were  to  make  a 
guess.  I  would  say  that  in  old  trees  the  size  of  the  fruit  dwindles, 
and  we  get  smaller  apples  as  the  tree  grows  more  tight  down  there. 
Now,  Golf,  of  Massachusetts,  found  that  this  seemed  to  be  caused 
by  an  impediment  in  the  sap  flow,  and  hj  putting  water  sprouts  on 
the  limbs,  and  heading  them  back,  he  could  make  the  fruit  its  reg- 
ular size.  Without  the  water  sprouts  he  got  the  little  wizened 
apples.  Now,  this  heavy  cutting  and  digging  will  probably  loosen 
up  the  tight  places,  and  allow  the  sap  to  flow,  and  the  tree  responds 
by  giving  full-sized  fruit. 

MR.  GOODERHAM:  I  have  a  tree  that  was  planted  three  years 
ago,  a  golden  russet,  and  the  first  year  it  was  covered  with  blossoms. 
This  year  it  was  covered  again  with  blossoms,  in  fact,  it  was  white 
all  over;  but  the  blossoms  fell  off,  and  there  is  no  sign  of  any  apples. 
Now,  what  would  you  do  with  a  tree  of  that  kind? 

PROFESSOR  STEWART:  I  would  not  let  it  bear  a  full  crop  of 
apples. 

MR.  GOODERHAM:  I  don't  intend  to;  but  would  you  take  them 
all  ofE? 

PROFESSOR  STEWART:  I  don't  think  I  would  take  them  all. 

MR.  GOODERHAM:  Do  you  think  there  is  something  wrong  with 
the  tree,  at  a  guess?  It  looks  all  right. 

PROFESSOR  STEWART:  I  would  not  care  to  guess.  Have  you 
examined  the  root? 

MR.  GOODERHAM:  No;  we  didn't  cut  down  to  that,  but  we 
could  find  no  evidence  of  anything  wrong. 

PROFESSOR  STEWART:  No  black  rot,  or  anything  of  that  kind? 

MR.  GOODERMAN:  No;  nothing, 

PROFESSOR  STEWART:  No  bushy  roots? 

MR.  GOODERHAM:  No;  everything  points  to  perfect  healthful- 
ness. 

PROFESSOR  STEWART:  Well,  1  would  not  care  to  even  guess. 

The  CHAIRMAN :  Which  is  better,  to  prune  a  tree  after  the  meth- 
ods of  the  itinerant  pruner  in  our  country,  who  cuts  away  every- 
thing outside  the  tree,  or  not  to  prune  at  all? 

PROFESSOR  STEWART:  That  is  a  question  that  I  may  be  able 
to  answer  better  some  years  from  now. 

DR.  FUNK:  I  think  that  question  answers  itself. 

The  CHAIRMAN:  I  believe  that  the  pruner  kills  more  trees  than 
the  borer. 


MR.  DRAKE:  We  have  an  apple  tree,  1  suppose  it  is  tweutj-four 
or  twenty-five  years  old.  a  Nonpareil,  that  was  there  when  we  pur- 
chased the  place  from  the  owner  about  twenty  years  ago.  Just 
about  that  time  it  had  a  very  large  crop  of  apples  on  it,  but  has 
never  borne  any  since.  It  is  apparently  thrifty,  and  we  could  never 
see  any  reason  why  it  does  not  bear.  It  is  isolated;  no  other  Non- 
pareil near  it.  Some  people  tell  us  that  the  man  who  left  the  place 
cursed  it  for  us. 

PROFESSOR  STEWART:  Docs  it  blossom  freely? 

MR.  DRAKE:  A  fmv  blossoms  on  it,  but  not  what  you  might  call 
a  free  bloomer.   What  would  you  say  was  the  matter  with  the  tree? 

The  CHAIRMAN:  What  about  cross-pollenation?  To  what  ex- 
tejit  ii:?  it  necessary  to  cross-pollenate  the  trees  in  our  orchard? 

I'ROFESSOR  STE^\^\RT:  In  regard  to  this  cross-pollenation. 
Professor  ^A'aite,  of  the  Department  at  Washington,  has  done  some 
quite  extensive  work  in  the  matter  of  cross-pollenation,  and  he  says 
a  great  many  varieties  are  self-sterile,  and  they  should  be  pollenated 
from  year  to  year  with  other  fruits  of  the  highest  quality.  I  know 
a  farm  of  ten  acres  of  Bartlett  pears  in  Western  New  York  which 
bears  very  freely.  There  is  no  other  pear  in  that  vicinity  that  bears 
like  it,  and  yet  it  is  one  of  the  self-sterile  variety.  Now,  Professor 
Waite's  work  has  been  very  important,  and  his'  experiments  have 
been  of  great  service,  but,  on  the  other  hand,  in  Germany,  at  the 
Experiment  Station,  Ewarts  has  made  an  experiment  along  this  line, 
and  claims  that  there  is  no  necessity  at  all  for  cross-pollenation.  A 
great  many  people  have  planted  these  supposedly  self-sterile  trees 
in  alternate  rows,  or  in  alternate  double  rows;  that  is,  one  row  of 
pollenating  trees,  and  then  one  of  self-sterile,  so  as  to  keep  up  the 
pollenation. 

The  CHAIRMAN:  There  is  no  doubt  at  all  about  self-sterility. 
There  are  a  whole  lot  of  plums  in  which  there  is  not  one  iota  of 
pollenation. 

I^ROFESSOR  STE\A'ART:  You  can  practice  cross-pollenation  if 
you  wish,  but  the  only  authorities  I  can  cite  are  Waite  and  Ewarts 
the  one  for,  the  other  against;  both  good  authorities,  yet  dianlet- 
rically  opposed  in  this.   So  there  you  can  take  your  choice. 

MR.  DRAKE:  My  question  has  not  been  answered;  but  on  that 
tree  that  bore  the  one  crop,  we  tried  cross-pollenation— in  fact,' every 
thing  to  do  was  done.    What  is  wrong  with  it?  '  ' 

PROFESSOR  STEWART:  Tliat  I  can't  answer,  but  I  should  be 
glad  if  anybody  here  could  tell  us. 

MR.  HALL:  Let  me  offer  a  suggestion.  There  is  a  man  in  our 
neighborhood  who  has  a  tree  which  he  girdles  about  once  in  three 
years  to  make  it  bear.  If  I  had  such  a  tree  as  this  gentleman  de- 
scribes, I  would  girdle  it. 

The  CHAIRMAN:  It  needs  cutting,  anyhow;  it  won't  bear. 

PROFESSOR  STEWAET:  That  is  a  first-class  suggestion  Per- 
haps there  may  be  some  others. 
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A  Member:  I  would  chop  oft'  about  one-third  from  the  top,  and 
then  I  would  put  a  plow  to  the  roots  and  cut  them  down  to  about 
three  feet.  We  have  renewed  lots  of  old  troes,  and  take  pleasure 
in  it. 

A  Member:  There  is  a  limit  to  bearing — a  limit  to  the  age  in 
which  a  tree  can  bear.  If  that  tree  bore  twenty-five  years  ago,  how 
old  was  it  when  it  bore? 

PROFESSOR  STEWART:  I  have  seen  in  Western  New  York  trees 
bearing  that  were  so  old  that  nobody  really  knew  how  old  they  were. 
T  don't  think  there  is  any  age  limit  to  bearing,  so  long  as  the  tree 
is  in  a  healthy  condition. 

The  CHAIRMAN:  I  have  a  tree  in  my  orchard  three  feet  in  diam- 
eter that  is  over  a  hundred  years. old,  and  it  is  still  bearing. 

PROFESSOR  STEWART:  I  am  glad  that  this  discussion  has  come 
up,  so  that  in  our  talks  we  may  help  each  other.  If  any  one  ha.s  any 
suggestions  to  offer,  w^e  shall  be  glad  to  have  them. 

MR.  COX:  I  think  the  greatest  trouble  with  the  apple  orchards 
of  Pennsylvania  is  that  the  owners  have  neglected  to  properly  fer- 
tilize them. 

The  CHAIRMAN:  We  will  have  to  break  oit'  this  discussion,  and 
proceed  with  the  next  speaker.  Dr.  Funk,  who  will  speak  to  us  on 
"The  Peach:  How  to  Raise  and  Market." 

Dr.  Funk's  paper  was  as  follows: 


THE  PEACH:  HOW  TO  RAISE  AND  MARKET. 


BY  Dr.  J.  H.  FDNK,  Boyertown,  Pa. 


The  subject  allotted  me  is  one  of  such  vast  importance,  and  so 
difficult  to  handle,  that  it  is  with  diffidence  I  stand  before  this  in- 
telligent audience  and  give  methods  of  raising  and  marketing  this 
fruit  commercially.  Of  all  our  fruits,  there  are  none  that  "are  more 
susceptible  to  sudden  changes,  to  climatic  conditions,  to  variations 
of  soil,  fertilizers,  cultural  methods,  etc.,  than  the  peach. 

HISTORY. 

It  is  only  within  recent  years  that  the  peach  has  been  raised  com- 
mercially outside  a  prescribed  area.  It  was  formerly  thought  that 
Delaware,  Maryland  and  New  Jersey  comprised  the  entire  peach  belt; 
but  it  has  gradually  widened  until  there  is  now  scarcely  any  section 
throughout  the  southern,  middle  and  northeastern,  as  we'll  as  the 
western  and  southwestern  portions  of  the  United  States,  that  can- 
not, and  does  not  grow^  this  delicious  fruit  in  its  highest  state  of 
perfection  for  home  use  and  commercially.  In  fact,  these  states,  that 
once  held  the  honor  of  being  the  great  peach  states,  produce  at  the 
present  time  a  very  small  proportion  of  the  millions  of  baskets  con- 
sumed aunuallv  in  our  large  cities. 
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Peaches  were  raised  commercially  iu  the  United  States  more  than 
a  century  ago.  It  is  quoted  in  a  bulletin  issued  by  one  of  the  states 
that  peach  raising  in  Delaware  dated  back  to  1832,  when  the  first 
orchard  was  set  in  Delaware  City.  But  this  is  an  error,  as  peaches 
were  raised  commercially  in  Kent  county,  Delaware,  previous  to 
1807.  At  that  early  date  orchards  of  fifty  to  seventy  acres  were 
planted,  and  the  industry  was  carried  on  extensively  many  years 
previous  to  this. 

In  the  Memoirs  of  the  Philadelphia  Society  of  Agriculture,  which 
was  formed  in  the  year  1785,  in  Volume  I,  published  in  the  year 
1815,  on  page  188,  there  is  a  communication  from  Richard  Peters  to 
Dr.  James  Mease,  Secretary  of  the  Association,  giving  an  ac- 
count of  their  methods  of  raising  peaches.  From  these  writings  we 
find  these  pioneers  in  peach  raising  were  as  far  advanced  as  the 
majority  of  the  present  generation  in  the  raising  of  peaclies  and  the 
method  of  peach  culture. 

In  this  communication  it  states,  the  more  sandy  the  soil,  the  bet- 
ter the  fruit;  nor  should  it  be  overrich.  Peach  orchards  are  planted 
to  ameliorate  poor  lands.  The  disease  called  yellows  was  also  prev- 
alent at  that  early  date,  and  not,  as  many  suppose,  of  more  recent 
origin.  In  reference  to  this  he  says:  "The  yellows  are  universally 
prevalent  this  season  throughout  the  whole  country.  I  do  not  wish 
to  discourage  perseverance  in  the  culture  of  this  tree;  but  when 
particular  products  fail  they  warn  us  to  apply  our  main  strength  and 
resources  to  other  objects  more  certain  and  equally  profitable.  Let 
hazardous  cultivation  be  collateral  and  subordinate." 

Even  hoodoo  doctors  were  around  in  those  days  to  entrap  the  un- 
wary is  shown  where  he  states:  "The  mercury  is  mentioned  by  Dr. 
Tilton  for  the  cure  of  the  disease  in  peach  trees.  I  have  frequently 
applied  it  to  plums.  I  bored  a  gimlet  through  the  bark,  and  about  a 
half-inch  into  the  sapwood,  and  inserted  a  drop  or  two  of  crude  mer- 
cury, so  as  to  be  carried  through  the  circulation,  with  intent  to 
destroy  vermin  or  insects  in  the  bark  or  fruit.  I  have  sometimes  had 
plenteous  crops,  apparently  from  the  remedy;  but  I  have  more  often 
been  disappointed." 

TYPES. 

There  are  five  distinct  races  of  peaches  cultivated  in  the  United 
States:  The  Persian,  Northern  Chinese,  Southern  Chinese,  Spanish 
and  Peen-to.  The  geographical  names  representing  the  parts  of  the 
world  in  which  each  race  is  supposed  to  have  originated,  or  to  have 
reached  its  highest  development.  The  geographical  name  is  objec- 
tionable, for  it  is  probable  that  all  types  of  peaches  originally  came 
from  some  part  of  China. 

We  have  no  definite  information  concerning  the  number,  the  origin 
or  the  distribution  of  the  types  in  their  native  homes.  It  is  there- 
fore not  proper  to  apply  geographical  names  to  a  distinct  type  or 
group  before  something  is  known  about  them  in  the  country  in  which 
they  belong. 

SELECTION  OF  TYPES. 

The  selection  of  types  or  varieties  of  types  is  a  very  important 
matter  with  the  prospective  fruit  raiser.  Upon  this  selection  de- 
pends to  a  large  extent  his  success  or  failure.  There  are  many 
climatic  conditions  existing  in  the  XTnited  States,  and  the  selection 
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must  be  ujadt'  ;icL-oi'diuy  to  llie  seotiou  of  the  couutry  where  the 
orchaid  is  to  be  planted.  lu  semi-tropical  sections,  as  in  Florida, 
the  Peen-to  type  and  their  many  crosses  are  peculiarly  adapted; 
being  extremely  early,  they  mature  their  fruit  long  before  the  other 
types,  therefore,  commanding  remunerative  prices;  but  thej  are 
A-ery  susceptible  to  cold,  and  will  not  stand  even  light  freezing,  so 
it  would  be  folly  to  plant  such  varieties  in  any  part  of  Pennsylvania, 
or  states  of  similar  latitude.  We  must  have  hardy  varieties,  such  as 
will  withstand  severe  freezing,  several  degrees  below  z-ero. 

What  type  shall  we  select  from?  There  are  some  varieties  of  the 
Persian  type  that  are  fairly  hardy,  and  will  stand  ordinary  winters 
if  properly  treated;  but  we  must  look  elsewhere  if  we  wish  safety*. 
In  extraordinary  cold  winters  we  must  have  varieties  that  can  with- 
stand 15  or  20  degrees  below  zero.  Are  there  such?  As  the  ordinary 
orchards  are  treated,  there  are  not.  If  the  previous  year's  culture 
has  been  of  the  proper  kind,  then  we  can  safely  say  yes,  as  we 
have  on  more  than  one  occasion  passed  through  winters  when  the 
thermometer  registered  10  to  15  degrees  below  zero,  and  had  bounti- 
ful crops.  We  also  had  open  blossoms  and  young  fruit  frozen  solid 
without  injury,  when  all  surrounding  orchards  had  the  prospective 
crop  destroyed,  in  some  instances  even  the  wood  being  killed.  The 
hardiest  type  are  the  North  Chinese  cling  type,  or  group,  and 
varieties  from  this  group  are  the  safest  to  select. 

The  question  may  arise.  Have  we  a  sufflcient  number  of  varieties 
from  this  group  to  fill  the  season  from  early  to  late?  The  planter 
generally  selects  too  many  varieties,  thereby  getting  too  large  a 
proportion  that  are  not  profitable.  From  my  observation  and  expe- 
rience, I  find  that  the  larger  i>roportion  of  the  catalogued  varieties 
had  better  be  let  alone.  It  is  well  to  test  new  and  promising 
varieties,  but  do  not  plant  extensively  of  any  variety  until  it  has 
earned  a  reputation;  and  it  should  be  borne  in  mind  that  a  variety 
that  is  profitable  in  Delaware  may  be  of  little  worth  in  another  state, 
as  the  environments  modify  the  variety,  and  each  one  needs  to  be 
thoroughly  tested  under  widely  varying  conditions  before  its  value 
can  be  judged. 

In  giving  a  list  of  peaches,  a  great  many  of  the  old  varieties  will 
be  omitted,  not  because  they  are  worthless,  but  because  they  have 
served  their  time,  and  are  superseded  by  others  of  more  merit. 

Varieties  which  I  consider  the  best  for  commercial  purpose  will 
be  given  in  the  order  in  which  they  ripen.  My  list  will  be  short, 
as  there  are  few  dependable  mouey-makei-s.  Those  of  the  North 
China  type  will  be  noted  thus  (N.  C). 

SNEED.    (N.  C.) 

This  variety  has  for  several  years  proved  the  earliest  by  one  day.  - 
It  is  remarkable  for  its  vigor  and  low  spreading  growth,  with  its 
very  large  foliage.  It  is  a  very  prolific  bearer,  and  unless  the  fruit 
is  well  thinned  on  the  trees  it  is  apt  to  remain  small  and  lack  flavor: 
but  when  properly  thinned  the  fruit  attains  a  size  about  medium; 
color,  greenish  white,  overlaid  with  a  bright  lively  red ;  skin  is  rather 
delicate;  the  fruit  must  be  handled  with  care;  flesh  is  greenish  white, 
red  beneath  the  skin  on  the  sunny  side;  juicy,  not  high  flavored  or 
quality;  a  thorough  cliugstone.    At  the  Parngnn  orchnrds  we  have 
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foi'  seveiul  years  comiueiieed  piekiug  this  variety  on  (be  fourth  day 
of  July.  I  would  not  recommend  extensive  planting  of  this  variety; 
but  a  limited  number  of  trees  for  a  near  market  are  very  profitable. 

VICTOR.    (N.  c.) 

This  variety  is  later  than  the  Sneed  by  about  one  day,  but  it  con- 
tinues in  ripening  for  a  longer  period,  often  requiring  a  week  to 
ten  days  or  more  to  mature  its  crop;  but  in  all  other  respects  it  is 
vastly  superior.  The  tree  is  a  healthy  grower,  a  regular  annual 
bearer,  having  its  fruit  evenly  distributed  over  the  tree.  Fruit  is 
medium  in  size,  roundish,  Vvlien  fully  ripe  it  becomes  red  over  the 
entire  surface;  dots  small,  pink,  down  short,  flesh  creamy  white, 
sometimes  tinted  red,  melting,  jucy;  flavor  subacid,  v^'ith  a  slight 
almond  flavor;  quality  very  good.  This  peach  is  very  valuable,  not 
subject  to  rot;  semi-cling. 

GRBEJ^BORO.    (N.  C.) 

A  very  valuable  second  early  variety]  ripens  between  the  Victor 
and  the  Carman.  It  is  very  hardy  in  bud,  and  seems  to  do  well 
wherever  tested.  The  tree  is  a  medium  grower,  rather  low  and 
spreading,  an  early  and  very  heavy  bearer,  requiring  considerable 
thinning;  suitable  only  for  home  market,  being  too  tender  for  dis- 
tant shipment.  The  fruit  is  medium  to  large;  beautiful  creamy  white, 
splashed  and  striped  with  red;  skin  rather  tender;  separates  easily; 
flesh  white,  tender,  juicy,  soft;  semi-cling.  The  fruit  must  be  closely 
watched  and  picked  while  firm. 

WAD  DELL.    (N.  C.) 

Tree  a  vigorous  grower,  but  of  a  low  spreading  habit;  a  young 
and  very  prolific  bearer,  very  subject  to  overbear,  requiring  very 
heavy  thinning,  or  the  fruit  will  remain  small,  but  when  properly 
thinned  the  fruit  is  of  medium  size;  beautiful  creamy  white,  with 
a  bright  red  cheek  in  the  sun.  Flesh  is  white,  frequently  stained 
with  red,  juicy,  tender;  quality  very  good;  semi-cling.  A  very  profit- 
able variety  to  plant. 

CARMAN.    (N.  C.)  ' 

At  the  Paragon  Fruit  Farm  this  variety  has  proved  one  of  the 
most  valuable.  The  tree  is  a  very  vigorous  grower,  and  a  very  early 
and  prolific  bearer  of  choicest  fancy,  high-colored  fruit;  its  earli- 
ness,  large  size  and  attractive  appearance  make  it  very  valuable. 
Fruit  creamy  white,  marbled  over  one-half  with  a  delicate  red;  skin 
firm;  flesh  white,  slightly  stained;  soft,  juicy,  fine  texture;  quality 
very  good;  stone  semi-cling.  Its  extreme  hardiness  and  great  pro- 
ductiveness make  it  the  anchor  of  hope  to  the  fruit  raiser.  Our 
four-and-one-half-year-old  trees  produced  seven  16-quart  baskets 
the  past  season  per  tree,  which  sold  for  |1.25  per  basket.  It  is  an 
annual  bearer. 

EARLY  BELLE.    (N.  C.) 

This  is  the  first  early  freestone  on  the  list,  beginning  to  ripen 
before  the  Carman  are  all  ripe.  When  fully  ripe  it  is  the  most 
beautiful  peach  of  the  Chinese  group.  It  is  an  excellent  shipper, 
being  highly  colored  while  still  solid.    It  can  be  picked  and  .shipped 
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long  distances,  and  arrive  in  good  condition.  The  tree  is  a  good,  but 
not  a  rampant  grower,  but  makes  a  large  spreading  tree;  comes 
into  bearing  young,  and  is  a  regular  but  not  prolific  bearer.  Fruit 
above  medium  in  size;  color  a  rich  red  over  a  delicate  creamy  white 
underground;  where  fully  exposed  it  becomes  red  over  the  entire 
surface;  flavor  rich  subacid;  qaality  excellent.  This  variety  brings 
25  per  cent,  more  money  than  other  varieties  of  its  season,  being  a 
favorite  v»'ith  the  venders  at  fruit  stands. 

CHAMPION.    (N.  c.) 

This  is  another  money-maker.  Its  hardiness  and  productiveness 
render  it  a  never-failing  source  of  profit.  I  have  never  known  this 
variety  to  fail.  Its  fruit  is  always  so  large,  so  beautiful,  of  such 
high  quality,  that  it  always  commands  a  ready  market  at  the  highest 
prices.  It  is  the  favorite  with  all  lovers  of  good  fruit.  As  a  canning 
peach  it  has  few  equals  and  no  superior,  retaining  its  flavor  indefi- 
nitely. Fruit  is  a  beautiful  creamy  white,  with  a  red  cheek,  sometimes 
colored  over  the  entire  surface.  Classed  as  a  freestone,  but  it  ad- 
heres slightly  for  some  reasons. 

BELLE  OF  GEORGIA.    (N.  C.) 

This  is  another  grand  peach  of  the  North  China  strain,  that 
stands  as  one  of  the  leaders  as  a  money-maker.  Hardy  in  tree  and 
in  bud.  A  prolific  bearer  of  the  choicest  fruit;  large  in  size,  beauti- 
ful in  form  and  coloring;  creamy  white,  a  blush  cheek  and  crimson 
mottlings  at  base;  flesh  white  slightly  red  near  the  stone;  melting, 
juicy,  vinous,  and  of  the  highest  quality.  This  variety  never  fails  or 
deceives  you. 

FITZGERALD.    (N.  C.) 

This  is  a  yellow  peach  of  high  quality,  ripening  just  before  El- 
berta.  It  is  not  quite  so  large,  but  of  much  better  quality.  Good 
for  home  market;  rather  tender  for  shipping;  flesh  rich,  deep  golden 
yellow,  with  high  character.   Would  not  advise  planting  largely. 

CAPTAIN  EDE.    (N.  C.) 

A  variety  comparatively  little  known,  considering  the  value  of  this 
most  excellent  peach.  It  succeeds  well  wherever  tested ;  the  tree  is  a 
strong  grower,  a  heavy  bearer  of  uniform-sized  fruit;  always  fair 
and  smooth;  no  culls;  matures  its  fruit  in  a  short  time;  is  an  excel- 
lent shipper  and  a  general  favorite  for  home  use.  For  market,  for 
canning  or  eating  out  of  hand  it  has  fcAV  equals.  Color  lemon  yel- 
low, with  a  red  cheek;  a  perfect  freestone;  flavor  subacid,  with  slight 
almond  flavor;  quality  very  good;  should  be  planted  in  every  or- 
chard, it  is  a  money  maker. 

ELBERTA.    (N.  C.) 

One  of  the  best  known  and  most  extensively  planted  peaches  of 
the  present  time,  commercially  and  for  home  use.  This  seems 
strange,  when  we  consider  that  we  have  so  many  better  varieties  in 
every  respect.  Beauty  alone  recommends  it,  for  it  is  not  of  high 
quality.  It  is  not  as  sure  as  a  bearer;  it  is  subject  to  leaf  curl 
and  other  kindred  diseases.  It  has  never  been  a  favorite  at  the  Par- 
agon orchards,  although  it  has  given  fair  returns.   The  tree  is  a  good 
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grower,  an  earlj  and  medium  heavy  bearer;  fruit  large,  highly  col- 
ored,-rich  lemon  yellow,  splashed,  marbled  and  often  striped  on  one 
side;  skin  thick,  velvety,  flesh  yellow,  firm,  juicy;  freestone.  A 
good  shipper. 

MATTHEWS  BEAUTY.    (N.  C.) 

Supposed  to  be  a  cross  between  the  Elberta  and  Smock,  show- 
ing the  parentage  of  both,  size  large  to  very  large,  many  specimens 
weighing  9  to  10  ounces  each,  50  or  less  filling  a  16-quart  basket. 
Season  immediately  after  Elberta.  This  season  at  the  Paragon  Or- 
chards the  Matthews  were  a  sight  to  behold,  limbs  bending  to 
the  ground,  with  hundreds  of  baskets  of  the  most  beautiful  col- 
ored fruit  the  size  of  goose  eggs.  The  skin  is -a  golden  yellow, 
streaked  with  red,  often  covered  on  exposed  side;  flesh  rich  yellow, 
firm,  juicy,  and  of  good  quality.  This  variety  sold  for  higher  prices 
than  any' other,  owing  to  its  immense  size  and  great  beauty,  bring- 
ing from  12.00  to  |3.00  per  half-bushel  basket. 

FOX  SEEDLING 

A  very  valuable  white  peach,  ripening  the  latter  part  of  Septem- 
ber. The  tree  is  a  strong,  healthy  grower,  an  early  and  abundant 
bearer  of  beautiful  white  peaches;  skin  white  with  red  cheek; 
flesh  melting  and  sweet;  an  excellent  variety  for  home  use  and 
market. 

There  are  many  other  excellent  varieties,  that  are  profitable  in 
many  sections,  but  space  will  not  permit  describing  them.  The 
most  valuable  ones  are  Reeves,  Stump,  Old  Mixon,  Francis,  Fords, 
Mountain  Rose,  Family  Favorite,  Niagara,  Iron  Mountain,  Smock 
and  others.  Many  of  these  have  been  tried  on  the  Paragon  Fruit 
Farm,  and  found'  wanting,  therefore  discarded.  Some  are  newer 
varieties,  and  are  now  being  tested,  but  I  make  it  a  rule  to  never 
recommend  a  variety  until  I  have  tested  it  myself,  and  none  but 
the  best  are  good  enough  for  the  Paragon  Orchards. 

PEACHES  FOR  HOME  AND  MARKET. 

In  the  production  of  this  luscious  fruit  there  are  more  failures 
than  in  any  other.  Questions  are  being  asked  continually  relative 
to  varieties,  soil  and  locations  suitable  for  their  culture,  the  plant- 
ing, culture  and  spraying.  I  will  endeavor  to  give  in  the  most 
easily  available  form  the  A.  B.  0.  principles  of  peach  culture,  which 
seems  to  be  demanded  by  fruit  raisers. 

There  are  certain  unfavorable  locations  where  it  would  be  fallacy 
to  attempt  to  produce  peaches  of  even  the  most  hardy  varieties, 
but  I  do  not  believe  there  are  large  areas  of  territory  within  the 
boundaries  of  our  State  that  are  considered  unfavorable,  in  which 
the  most  hardy  varieties  will  thrive.  South  of  latitude  40,  the 
majority  of  the  varieties  given  will  do  well,  but  for  such  sections 
lying  farther  north,  in  which  rigorous  and  erratic  climatic  condi- 
tions prevail,  the  following  may  be  selected:  Greenboro,  Carman, 
Champion,  Captain  Ede,  Iron  Mountain,  Belle  of  Georgia.  This  list 
is  short,  but  it  comprises  the  cream  of  the  list  in  hardiness  and 
good  qunlitv,  and  they  cover  the  season  from  early  July  until 
October.    Let  the  beginner  in  unfnvorable  sections  confine  liiraself 
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to  this  prescribed  list  for  commercial  planting,  and  test  other 
varieties  until  he  is  satisfied  they  are  suitable  for  his  locality. 

SOIL. 

It  is  generally  conceded  that  soil  of  a  sandy  nature,  with  a  clay 
sub-soil,  are  best  adapted  to  the  peach.  Yet  we  see  peaches  of  the 
highest  quality  produced  on  stiff  clay  soils  that  are  thoroughly 
drained,  either  naturally  or  artificially.  No  tree  will  do  well  with 
its  roots  imbedded  in  cold,  water-soaked  earth.  The  soil  should 
be  fertile,  with  sufficient  humus,  but  not  too  rich  in  nitrogen,  yet 
containing  an  ample  supply  of  available  phosphoric  acid  and  pot- 
ash. 

LOCATION. 

A  cool  western  or  northwestern  slope  is  to  be  preferred.  To  a 
very  limited  extent  such  exposures  may  retard  bud  development 
in  early  spring,  thus  tiding  them  over  the  danger  from  late  frosts, 
which  are  so  destructive  where  trees  are  forced  in  bloom  prema- 
turely. Light,  sandy  loams  upon  warm  sunny  southern  slopes  should 
be  avoided.   A  western  slope  is  preferable  to  a  southern  one. 

This  matter  of  exposure  pertains  more  to  very  steep  hillsides, 
where  there  is  a  marked  difference;  but  in  ordinary  rolling,  sloping 
hillsides  the  variation  or  exposure  is  not  great.  On  the  Paragon 
Farm,  we  have  every  exposure,  and  have  had  no  failure  of  a  crop 
from  freezing  or  other  causes  for  many  years.  More  danger  lies 
in  lack  of  knowledge  and  application  of  proper  culture  and  fer-  _ 
tilizing  than  aught  else;  but  the  hillsides  have  the  preference,  be- 
cause they  afford  natural  drainage  of  both  water  and  air,  both  of 
which  are  essential  to  profitable  crops. 

PREPARATION  OF  THE  SOIL. 

Opinions  differ;  nearly  every  fruit  raiser  has  some  theory  that 
has  proved  more  or  less  successful,  and  he  has  every  reason  to 
believe  his  method  is  right.  I  have  mine,  and  yet  I  know  that  the 
majority  of  fruit  raisers  will  disagree  with  me,  but  in  some  instances 
the  minority  can  be  right,  and  without  entering  into  scientific 
reasons,  I  wish  to  state  thai  when,  for  some  reason,  there  is  an 
occasional  failure  of  a  crop,  we  must  come  to  the  conclusion  that 
there  is  something  wrong;  that  something  has  been  done  that 
should  not  have  been  done,  or  that  something  has  been  left  undone 
that  should  have  been  done.  If,  on  the  other  hand,  by  close  atten- 
tion and  skillful  manipulation,  you  have  obtained  successive  crops 
through  a  long  series  of  years  without  one  single  failure,  does 
it  not  show  that  you  have  struck  the  keynote  to  success?  Does  it 
not  show  that  you  have  been  working  in  harmony  with  nature, 
that  you  have  applied  the  right  thing  at  the  right  time,  that  you 
have  left  undone  that  which  has  proven  injurious  to  your  neighbor? 
But  your  neighbor,  in  his  endeavor  to  shirk  responsibility,  will 
claim  it  was  due  to  natural  causes,  that  the  ingenuity  of  man  could 
not  change  it;  that  if  frost  comes  and  freezes  his  crops  he  could 
not  stop  it.  This  we  will  admit,  but  man  can,  by  proper,  intelligent 
methods,  store  up  sufficient  vitality  in  his  trees  as  to  render  them 
immune  from  the  effects  of  freezes  that  would  under  ordinary  con- 
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ditions  destroy  them.  Now,  our  horticultural  lights  will  tell  you, 
if  the  soil  is  infertile,  to  apply  and  plow  in  a  heavy  coat  of  stable 
manure.  I  tell  you  to  prosecute  the  man  who  hauls  a  load  of  stable 
manure  into  your  peach  orchard.  Dread  it  as  a  burnt  child  dreads 
fire.  It  is  death  to  all  hopes  of  continued  profitable  crops.  It 
contains  too  much  nitrogen;  it  pushes  too  soft  succulent  growth 
for  the  development  of  healthy  wood  and  buds;  it  renders  it  in- 
capable of  withstanding  the  inclemency  of  our  rigorous  winters, 
with  their  many  changes.  The  growth  continues  too  late  in  the 
season,  winter  sets  in  while  the  cells  are  gorged  with  immature 
sap,  the  freezing  ruptures  these  cells,  the  vitality  of  the  tree  is 
impaired,  rendering  it  a  fit  subject  for  the  attack  of  fungus  or  other 
bacterial  diseases. 

Soil  must  have  humus;  a  reasonable  amount  is  necessary,  but 
I  would  rather  bank  on  a  soil  deficient  in  humus  than  on  a  soil 
with  a  surplus  of  nitrogen.  1  have  never  seen  a  soil  so  devoid  of 
humus  that  I  could  not  raise  peaches  by  continual  culture.  Attri- 
tion will  render  the  soil  loose,  porous  and  retentive  of  moisture, 
when,  by  the  application  of  fertilizers  in  an  organic  form,  I  can 
raise  maximum  crops.  How  shall  we  get  humus  in  the  soil?  This 
should  be  put  in  before  planting;  it  can  be  better  prepared  while 
the  land  is  clear  than  at  any  future  time  after  the  trees  are 
planted.  This  can  be  done  better  by  plowing  under  a  good  stitf 
sod  a  crop  of  cowpeas,  crimson  clover,  or  some  other  crop  that 
will  put  the  necessary  humus  in  the  soil.  Should  the  land  be  too 
steep  or  rocky  to  plow,  then  large  holes  should  be  dug,  plenty  of 
inorganic  fertilizer  applied,  and  after  the  trees  are  planted  they 
should  be  heavily  mulched  with  straw,  spoiled  hay,  weeds,  grass, 
or  any  other  waste  material  that  will  aid  in  retaining  moisture 
and  keep  the  soil  loose. 

AGE  OF  TREES  TO  PLANT.  ..  . 

One  year  is  the  limit ;  strong  healthy  trees,  four  to  six  feet  high. 
Do  not  be  tempted  to  take  June  buds,  or  two-year-old  trees  at  any 
price.  I  would  not  take  them  as  a  gift.  The  best  is  none  too 
good.  It  is  the  foundation  of  our  future  hopes,  one  of  the  essen- 
tials of  success. 

PRUNING. 

Everyone  has  their  ideal.  Some  prefer  a  low  bushy  tree;  some 
want  a  vase  form;  others  want  a  tree  with  a  long  trunk,  that  a 
horse  can  walk  under  the  limbs  in  cultivation,  raising  their  fruit 
on  the  second  story,  claiming  it  will  ripen  the  fruit  better.  I  prefer 
coming  in  on  the  ground  floor. 

Strangers  visiting  the  Paragon  Orchards  are  surprised  at  the 
extreme  low  heads  on  all  the  trees.  Trees  coming  five  years  old 
have  a  top  diameter  of  fifteen  feet  or  more  and  the  lower  limbs 
starting  not  over  one  foot  from  the  ground,  and  running  out  hori- 
*  zontally,  with  their  tips  touching  the  ground,  instead  of  vertically, 

as  we  see  them  in  other  orchards.  These  lower  limbs,  after  having 
produced  three  heavy  crops  during  their  short  lives,  are  again 
this  season  (1907)  laden  with  a  good  set  of  fruit.  These  trees  are 
so  low  tliai  all  the  fruit  can  be  picked  froni  a  five-foot  step  ladder^; 
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nine-tenths  of  the  entire  crop  can  be  picked  while  standing  on  the 
ground;  fully  one-third  of  the  crop  is  borne  on  limbs  that  rest 
their  tips  on  the  ground.  Many  people  argue  that  fruit  borne  on 
these  bottom  limbs  will  not  mature,  will  lack  color  and  flavor, 
but  this  is  a  mistaken  idea.  The  fruit  on  these  lower  limbs  acquire 
a  finer  color  and  higher  flavor  than  most  peaches  in  other  orchards 
under  different  management.  This  orchard  is  a  model  of  beauty; 
trees  low,  spreading,  symetrical  in  form,  with  open  heads;  fruit 
being  borne  in  the  center  as  well  as  on  the  outside  of  the  trees; 
there  is  no  part  of  the  tree  that  does  not  sometime  during  the  day 
get  sufficient  sunshine  to  prevent  the  development  of  fungi,  and 
at  the  same  time  develop  and  mature  the  fruit  to  the  highest  state 
of  perfection. 

Before  giving  my  method  I  \\ill  give  my  reasons  for  pruning:  i 

1.  Removing  the  parts  of  the  tree  not  wanted  improves  the  parts 
remaining  by  the  distribution  of  more  nourishment  to  the  remain- 
ing parts.  In  nature  there  is  always  a  struggle,  the  weak  must 
succumb  to  the  strong;  without  pruning  the  limbs  having  the  best 
positions  thrive  at  the  expense  of  the  others.  This  can  be  avoided 
by  proper  pruning,  and  any  desired  form  given. 

Pruning  should  be  done  annually,  so  as  to  avoid  removing  large 
limbs,  which  is  always  more  or  less  injurious.  By  judicious  prun- 
ing a  tree  can  be  keiJt  in  bearing  indefinitely,  as  new^  bearing  w^ood 
is  being  formed  annually  throughout  the  tree.  By  reducing  the 
struggle  for  existence  among  the  limbs,  the  fruit  is  always  larger, 
higher  colored  and  of  better  quality.  Heading  in  the  stronger  limbs 
tends  to  throw  the  weaker  ones  into  fruiting.  Heavy  pruning 
tends  to  produce  tops,  as  the  roots  remain  the  same.  At  the  Para- 
gon Fruit  Farm  all  peach  roots  are  pruned  to  about  five  inches,  the 
trees  are  then  set  about  one  inch  deeper  than  they  stood  in  the 
nursery.  The  tops  are  pruned  before  or  immediately  after  plant- 
ing; all  side  limbs  are  removed,  and  the  stem  cut  back  to  ten  or 
twelve  inches.  ^ 

I  prefer  a  medium  sized  tree,  as  there  are  no  large  limbs,  but 
plenty  of  dormant  buds  on  the  stub  to  form  a  fine  uniform  top. 
The  shoots  coming  from  these  buds  give  the  foundation  upon  which 
to  build.  Very  little  pruning  is  required  the  first  summer,  but  the 
following  spring  is  the  time  to  select  the  foundation  branches,  four 
or  five  coming  from  different  directions  on  the  stem  should  be  left 
to  form  a  symmetrical  top,  all  others  should  be  removed,  and  the 
foundation  branches  cut  back  one-half  or  two-thirds,  according  to 
the  vigor.  Never  leave  these  limbs  in  such  a  position  that  they  form 
a  crotch,  which  is  liable  to  split  and  ruin  the  tree.  Very  vigorous 
trees  will  require  some  pruning  during  the  summer. 

THIRD  SEASON'S  PRUNING. 

If  the  trees  have  been  properly  handled  they  should  be  well  set 
with  stout,  healthy  buds,  and  should  produce  an  average  of  one-half 
bushel  of  choice  fruit  this  season.  The  pruning  this  year  should 
not  be  so  severe.  Thin  out  the  branches  that  crowd  and  cross 
each  other,  cut  back  those  branches  that  are  growing  too  tall, 
cut  above  an  outside  bud  to  give  spread  of  top.  Cut  latteral 
branches  just  sufficient  to  cause  new  grow^th  along  the  main  limbs, 
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thus  keeping  the  entire  inside  of  Ihe  tree  in  fruiting  condition. 
Should  any  portion  of  the  tree  become  too  thick  to  admit  free 
circulation  of  air  and  sunshine,  then  thin  out  anytime  while  fruit 
is  maturing. 

The  future  pruning  is  conducted  on  the  same  principles,  keeping 
the  top  open  and  spreading,  and  all  bottom  and  lateral  limbs  in 
good  fruiting  condition.  Never  remove  bottom  limbs  unless  com- 
pelled to  do  so.  If  pruned  as  they  should  be  they  will  produce 
heavy  crops  for  many  years.  I  know  this  is  contrary  to  the  doctrine 
of  the  majority  of  peach  raisers,  but  if  wrong,  then  why  have  I 
constant  increasing  crops  of  fruit  annually,  even  when  there  is 
a  total  failure  all  around  me.  If  I  am  right,  then  why  should  I 
not  continue  along  the  same  lines.  By  thy  works  shalt  thou  be 
judged. 

I  have  a  peach  orchard  that  was  planted  in  the  spring  of  1902, 
and  trained  by  this  method,  that  has  few  equals.  In  the  summer  of 
1904  it  produced  one-half  bushel  basket  of  choice  fruit  per  tree. 
In  1905,  it  produced  three  baskets  per  tree;  last  season,  1906,  it 
produced  four  baskets  per  tree.  The  proceeds  from  these  three  crops 
have  averaged  over  |1,400.00  per  acre.  This  season,  1907,  there 
is  again  a  good  set  of  fruit  on  the  trees. 

CULTURE. 

Clean  culture  is  an  absolute  necessity  for  a  profitable  peach 
orchard.  Many  think  it  impossible  to  keep  up  clean  culture  where 
trees  are  standing  with  limbs  coming  together  and  resting  on  the 
ground,  but  it  is  all  in  the  knowing  how.  It  is  presumed  the  ground 
has  been  thoroughly  prepared  by  plowing  to  the  depth  of  ten  or 
twelve  inches  and  put  in  the  best  condition  before  the  trees  are 
planted.  The  distance  apart  should  not  be  less  than  twenty  feet. 
My  planting  this  spring  has  been  fifteen  feet  by  twenty-five  feet; 
better  give  more  space  than  less.  The  first  season  after  planting 
apply  not  less  than  1,000  pounds  of  high  grade  fertilizer  per  acre, 
and  plant  to  early  potatoes  between  the  tree  rows,  and  cultivate  at 
least  twice  a  week  as  long  as  the  potatoes  permit.  Remove  the 
crop  as  soon  as  possible,  work  the  ground  well  with  a  spring  tooth 
harrow  and  drill  in  two  bushels  of  cowpeas  (Whip-poorwill).  Do 
not  remove  the  crop,  but  leave  them  remain  on  the  ground  over 
winter  as  a  mulch.  Turn  under  early  in  the  spring,  again  apply 
1,000  pounds  fertilizer,  analyzing,  nitrogen,  4  per  cent.;  potash 
actual,  12  per  cent.;  phosphoric  acid,  6  to  8  per  cent.;  and  again 
plant  early  potatoes.  Cultivate  thoroughly.  As  soon  as  the  crop 
is  removed  sow  two  bushels  of  cowpeas  and  leave  crop  lie  on  the 
ground  over  winter.  The  third  summer  the  trees  are  now  large 
enough  to  require  all  the  ground  for  their  own  use,  as  we  expect  a 
crop  of  fruit  this  season,  so  we  apply  only  phosphoric  acid  and 
potash  and  cultivate  from  two  to  four  times  a  week  from  early 
spring  until  the  beginning  of  July.  This  is  done  first  with  a  spring 
tooth  harrow,  working  it  both  ways,  after  which  the  cultivation 
is  kept  up  with  a  spike  harrow.  Do  not  continue  cultivation  later 
than  the  middle  of  July  or  the  trees  will  continue  their  growth  too 
late  in  the  fall  and  not  be  sufficiently  ripened  in  wood  and  buds 
to-  withstand  the  severe  cold  of  our  winters.     By  this  constant 


culture  the  grouud  will  be  kept  loose,  always  covered  with  a  dust 
mulch,  and  the  moisture  retained  even  in  the  driest  seasons.  Many 
people  think  they  do  not  have  the  time  to  cultivate  so  often,  if 
so,  then  do  not  go  into  peach  culture.  This  clean  culture  is  kept 
up  year  after  year,  and  fertilizer  applied  as  needed.  The  question 
here  arises,  How  shall  we  cultivate  with  the  limbs  meeting  and 
ends  on  the  ground? 

Early  in  the  spring,  before  the  ground  settles  or  becomes  hard, 
take  the  spring  harrow,  divide  the  two  sections,  and  place  a  broad 
steel  frame  between;  this  spreads  the  harrow,  the  team  can  walk 
in  the  middle,  and  the  harrow  with  the  levers  bent  creeps  under  the 
limbs  close  to  the  trees.  Go  once  around  each  row  both  ways, 
then  remove  the  frame,  join  the  two  sections  and  break  up  the 
middles,  after  which  the  section  spike  harrow  is  used.  With  this 
culture  is  kept  up  all  summer  until  in  July.  Never  leave  a  crust  form; 
the  drier  the  weather  the  more  you  cultivate,  and  the  more  moisture 
you  keep  in  the  ground,  your  trees  and  fruit  will  never  be  checked 
by  drought  and  your  reward  will  be  manifold. 

THINNING. 

The  man  who  attempts  to  raise  choice  peaches  without  thinning 
certainly  does  not  understand  his  business.  There  are  two  methods 
adopted  by  orehardists,  one  by  pruning,  the  other  by  hand-picking. 
The  former  method  requires  good  judgment  and  considerable  prac- 
tice to  thin  properly,  as  no  rule  can  be  set  as  to  the  number  of 
buds  to  be  removed;  nevertheless  it  is  best  to  prune  peach  trees 
with  a'  view  of  reducing  the  number  of  fruits,  and  thus  increasing 
their  size  without  diminishing  the  number  of  bushels. 

The  young  twigs  of  last  season's  growth  need  to  be  cut  back 
to  keep  the  tree  within  bounds.  If  the  buds  are  nearly  all  alive, 
fully  one-half,  and  in  some  varieties  three-fourths  of  all  the  buds 
can  be  removed.  Should  it  be  discovered  later  in  the  season  that 
the  tree  still  has  too  much  fruit,  it  can  be  further  reduced  by  hand- 
picking.  In  fact,  I  always  prefer  hand-thinning,  as  many  of  the 
small  growths  have  two  or  more  peaclies  close  together,  and  as 
the  fruit  grows  they  come  in  contact,  whereas  each  specimen  to 
acquire  the  best  size  and  color  should  stand  separate.  This  can  be 
done  only  by  hand-picking.  For  best  results  no  two  specimens 
should  be  closer  than  five  or  six  inches.  We  can  make  this  as  a 
standard,  then  come  as  near  to  it  as  possible. 

Thinning  should  be  done  as  early  in  the  season  as  the  size  of 
the  fruit  allows.  This  should  be  when  it  has  attained  the  size  of  a 
cherry,  before  the  kernels  begin  to  harden.  It  is  the  seed  develop- 
ing process  that  exhausts  the  tree  of  its  vitality.  But  if  early 
thinning  has  been  neglected,  later  thinning,  even  when  the  fruit 
is  two-thirds  grown,  will  benefit  both  tree  and  fruit.  A  combination 
of  the  two  methods  is  adopted  at  the  Paragon  Fruit  Farm. 

ENEMIES  OF  THE  PEACH. 

These  are  many,  and  the  successful  fruit  raiser  knows  by  sad 
experience  that  eternal  vigilance  is  the  price  of  success. 
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PEACH  BORER. 

This  iiiseet  is  so  well  known  that  a  description  will  be  unnecessary. 

Remedies.  Many  different  nostrums  and  washes  are  recom- 
mended, but  none  of  them  can  be  relied  upon.  Hot  water  poured 
around  the  tree  will  destroy  them;  it  must  be  used  very  hot,  after 
the  earth  is  removed,  so  as  to  reach  the  larva;  but  this  would  be 
impracticable  in  large  orchards. 

The  method  adopted  at  the  Paragon  Orchards  is  to  throw  the 
earth  in  a  mound  about  six  inches  high  around  the  tree;  leave 
this  during  the  summer,  when  the  moth  lays  her  eggs;  they  are 
thus  layed  higher  on  the  stem,  just  above  the  ground;  the  young 
larva  thus  eats  at  the  bark  on  the  trunk  instead  of  being  among 
the  roots.  At  the  approach  of  cool  weather  these  mounds  are 
removed,  and  the  larva  and  their  Avork  is  brought  into  plain  view, 
being  above  the  ordinary  level,  they  are  much  easier  to  destroy 
than  if  they  were  deeper  down.  This  is  left  open,  and  in  a  couple 
of  weeks  the  trees  are  again  looked  over,  and  those  that  escaped 
at  the  first  examination  are  now  destroyed,  after  which  another 
mound  is  thrown  up  to  remain  until  the  following  season.  The 
knife  and  the  wire  are  the  only  sure  remedies. 


YELLOWS. 

TMs  is  a  fatal  disease,  and  thus  far  no  remedy  has  been  dis- 
covered. The  only  means  known  to  prevent  its  spread  is  to  dig 
up  the  tree  and  burn  it  at  the  first  symptoms.  The  first  really 
noticeable  one  is  the  premature  ripening  of  the  fruit  on  one  or 
more  limbs. 

Rosette  and  Little  Peach  should  be  treated  the  same  way. 


PEACH  LEAF  CURL. 

This  is  a  disease  that  seriously  affects  the  leaves,  flowers,  tender 
shoots  and  fruit  of  the  peach.  Its  action  is  most  severe  in  the 
spring  of  the  year,  shortly  after  the  leafing  of  the  trees,  and  the 
greatest  injury  is  caused  in  wet  seasons  and  in  humid  locations. 
The  direct  annual  loss  to  the  peach  interests  from  leaf  curl  is  very 
large,  usually  much  larger  than  is  suspected,  as  the  nature  and 
action  of  the  disease  is  misunderstood,  and  their  effects  frequently 
attributed  to  other  causes. 

In  case  curl  appears  after  a  severe  cdld  spell  in  spring,  as  is 
quite  common,  the  orchardist  is  apt  to  charge  the  loss  of  fruit  to 
the  low  temperature  rather  than  to  the  disease. 

The  direct  cause  of  the  disease  has  long  been  known  as  a  para- 
sitic fvingus,  but  the  development  of  the  fungus  is  distinctly  co- 
related  wath  special  physiological  phenomena  of  the  tree  itself. 
These  conditions  of  the  tree  are  in  turn  dependent  upon  such  ex- 
ternal influences  as  temperature,  humidity  of  soil  and  atmosphere. 
However,  too  much  stress  cannot  be  laid  upon  the  fact  that  the 
fungus  alone  is  responsible  for  the  injury  to  the  tree.  Without  the 
parasite  not  a  leaf  would  curl,  or  a  peach  fall  on  account  of 
this  malady.    In  fact,  no  such  malady  would  exist,  and  it  is  for- 
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tunate  that  the  direct  cause  is  a  parasitic  fungus  rather  than  un- 
favorable atmospheric  conditions,  for  the  latter  could  not  be  con- 
trolled, while  the  control  of  the  fungus  is  not  only  practicable  but 
simple  and  inexpensive. 

TREATMENT 

Is  more  largely  preventive  that  curative,  by  the  destruction  of 
the  spores  before  they  become  established,  by  the  use  of  one  of 
the  fungicides,  such  as  sulphate  of  copper,  Bordeaux  mixture,  lime 
and  sulphur,  etc.  At  the  Paragon  Orchaixls  the  lime  and  sulphur 
mixture  (without  salt)  is  used  exclusively.  It  destroys  the  San 
Jos^  Scale,  and  is  a  specific  for  the  leaf  curl.  One  single  applica- 
tion while  the  tree  is  dormant  is  sufficient  for  the  purpose.  Mil- 
dew, black  spot,  sooty  mold,  brown  rot,  etc.,  can  all  be  held  under 
control  by  proper,  intelligent  spraying. 

MARKETING. 

The  many  difl'erent  phases  of  this  subject  thus  far  treated  are 
all  very  important,  and  no  one  can  be  neglected  without  seriously 
affecting  the  quantity  and  quality  of  the  fruit,  as  well  as  short- 
ening the  life  of  the  tree.  But  what  are  the  benefits  to  be  derived 
by  the  production  of  large  crops  if  they  are  not  properly  handled 
and  placed  on  the  market  in  the  most  acceptible  form  to  bring  the 
best  prices  as  remuneration  for  their  time,  labor  and  money  be- 
stowed upon  them.  In  fact,  under  such  conditions  the  larger  the 
crops  the  greater  the  loss,  as  it  costs  time  and  money  to  gather 
and  handle  these  products.  Therefore,  it  is  plainly  seen  that  the 
financial  success  of  the  fruit  raiser  depends  entirely  upon  his  ability 
to  handle,  care  for,  pack  and  dispose  of  the  products  of  his  labor. 
This  seems  to  be  the  one  weak  point  with  the  majority  of  farmers. 
They  think  if  they  produce  the  goods  their  task  is  done,  and  it  is 
the  other  fellow's  duty  to  come  and  pay  good  prices  for  their 
goods  and  carry  them  away,  and  because  the  looked-for-customer 
fails  to  materialize,  they  decry  the  business  as  unprofitable,  and 
give  their  attention  to  other  branches  requiring  less  energy  and 
brain  power. 

I  have  a  friend  who  has  a  large  orchard  and  raises  abundance 
of  fruit,  but  who  unfortunately  must  have  been  born  in  the  sign 
of  the  Crab.  He  is  so  slow  he  never  gets  ready  to  do  a  thing  until 
it  IS  too  late.  It  is  then  put  off  until  next  season,  when  the  same 
thing  is  repeated.  His  apples  are  never  picked  until  after  the 
finest  ones  have  fallen;  the  balance  are  then  picked  in  bags  poured 
on  heaps  on  the  ground.  The  best  windfalls  are  also  picked  up 
and  put  with  them,  there  to  be  left  until  cold  weather  compels 
their  removal._  Many  are  over  ripe;  all  are  more  or  less  injured  by 
heat,  cold,  rain,  etc.  They  are  then  hauled  home  on  sprin^less 
wagons,  placed  in  a  warm  cellar,  or  put  with  little  or  no  sorting 
into  any  old  package,  such  as  cement,  fish  or  oyster  barrels  and 
either  sent  to  market  or  to  cold  storage  until  the  market  wants 
them.  They  are  then  sent  to  the  commission  man,  and  he,  poor 
fellow,  has  an  awful  mess  of  it.  Old  moldv,  filthv  barrels,  with  con- 
tents unsorted.  all  smeary  and  moldy,  some  rotten,  others  scabby 
and  worm  eaten,  unfit  for  anything  but  the  dump  pile;  and  yet 
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he  expects  to  get  the  highest  market  quotations.  He  watches  the 
market  prices,  sees  that  good  apples  are  bringing  |5.00  per  barrel. 
When  his  returns  come  in  and  he  finds  his  fruit  sold  for  $1.50  to 
12.00  per  barrel,  he  accuses  the  commission  man  of  dishonesty. 
This  is  no  fairy  story,  but  the  actual  conditions  under  which  three- 
fourth  of  the  farmers'  apples  are  marketed. 

Is  it  different  with  the  peaches?  Not  a  bit;  they  receive  the  same 
careless  handling  and  marketing.  People  do  not  think,  they  use 
no  judgment.  Last  year  a  farmer  came  to  my  orchard  for  two 
baskets  of  peaches;  he  brought  a  bag  to  put  them  in.  He  was 
going  to  haul  them  four  miles  on  top  of  a  load  of  coal  on  a  wagon 
without  springs.  I  refused  to  put  them  in  the  bags,  but  gave  him 
the  baskets,  but  told  him  they  would  be  unfit  for  use,  as  a  bruised 
peach  is  worthless  for  canning,  but  he  took  them.  The  next  day 
he  came  back  for  others,  saying  his  wife  refused  to  put  them  up. 
This  time  he  came  in  a  light  spring  wagon. 

The  first  essential  to  successful  marketing  is  to  have  the  fruit 
carefully  picked,  handling  it  with  the  utmost  care,  nicely  graded, 
running  uniform  in  size  throughout  the  package,  as  a  few  imperfect 
or  small  specimens  greatly  reduce  the  price.  Then  the  package 
is  a  very  important  factor.  It  should  be  new,  bright  and  clean,  of 
suitable  size  and  attractive.  Many  think  this  makes  no  difference, 
it  being  the  fruit  and  not  the  package  that  makes  the  price.  This 
is  a  mistake;  that  which  is  most  attractive  sells  quickest.  Look 
at  the  poor  miserable  Ben  Davis  apple;  it  sells  at  higher  prices 
than  many  better  varieties,  but  less  taking  to  the  eye,  merely  be- 
cause of  its  beautiful  exterior. 

Then  the  size  of  package  should  be  considered.  Maryland  and 
Delaware  use  the  five-eighth  basket.  Pennsylvania  peach  growers 
are  using  the  Standard  sixteen-quart  basket.  This  should  be  made 
of  clean  white  wood,  material  one-eighth  inch  thick,  well  hooped, 
with  a  solid  bottom.  This  carries  the  fruit  firm  without  bruising, 
but  costs  a  little  more  than  those  made  of  light  veneer,  but  the 
fruit  is  carried  in  such  fine  condition  that  it  readily  brings  from 
twenty-five  to  fifty  cents  more  per  basket.  If  the  grower  wishes 
to  cater  to  the  tastes  and  fancies  of  the  best  customers,  it  pays  to 
have  carriers  and  small  handle  baskets  that  can  be  carried  along, 
holding  from  one-quarter  to  one  peck,  this  being  all  one  customer 
wants,  and  he  is  willing  to  pay  for  the  privilege  of  getting  just  what 
is  wanted.  If  the  grower  has  not  too  large  a  crop,  he  can  realize 
more  money  by  canvassing  the  smaller  towns.  If  he  has  several 
hundred  baskets  a  day,  he  had  better  have  one  good  man  who  has 
a  fancy  trade,  and  ship  him  daily  what  he  wants,  setting  the  price 
at  your  end  sending  an  invoice  with  each  lot.  Never  overload  him. 
If  you  have  peaches  to  spoil,  let  it  be  at  your  end,  not  in  a  glutted 
market.  Have  a  man  in  as  many  towns  as  necessary,  never  have 
two  men  in  the  same  town,  thus  putting  your  own  goods  in  com- 
petition between  your  own  salesmen,  to  your  detriment  and  theirs. 
Never  ship  them  anything  you  cannot  guarantee,  putting  your  name 
on  each  package,  and  having  them  sold  as  your  goods.  If  you  have 
sufficient  to  ship  in  carload  lots,  let  the  same  rule  hold,  consign  to 
but  one  man  in  the  same  town.  Use  the  same  care  in  grading  and 
packing;  make  your  goods  so  attractive  that  the  public  cannot  help 
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buying.  Then  have  them  packed  with  such  honesty  that  a  cus- 
tomer once  secured  is  always  retained. 

In  conclusion,  I  wish  to  say,  that  for  the  man  possessed  with 
intelligence,  good  judgment,  industrious  habits,  and  a  love  for  the 
calling,  there  is  no  business  of  the  present  age  that  offers  such 
strong  inducements,  such  sure  and  profitable  returns  as  peach  rais- 
ing. 

The  CHAIRMAN:  What  do  you  know  about  the  Albright  peach? 

DR.  FUNK:  I  don't  know  anything  about  it. 

A  Member:  Tell  us  something  about  the  peaches  for  family  use. 

DR.  FUNK:  Well,  the  Garden  Rose  is  a  good  family  peach.  The 
reason  I  dropped  this  out  of  my  list  is  because  it  is  not  uni- 
form in  size.  On  the  same  tree  there  will  be  found  some  large  ones, 
and  some  small  ones,  and  if  you  should  leave  that  peach  on  the  tree 
fifteen  hours  too  long  it  would  be  too  soft  for  market. 

Then  there  is  the  Mixon,  a  good  quality  peach  for  home  use;  not 
a  peach  that  we  have- a  market  for,  because  it  is  not  symetrical  in 
size. 

MR.  NORTHRUP:  What  do  you  know  about  the  Niagara? 

DR.  FUNK:  Nothing  but  what  I  hear,  but  I  will  know  more 
about  them  the  latter  part  of  the  year;  I  have  about  a  hundred  of 
them  planted,  and  I  expect  them  to  bear.  I  think  it  is  an  improved 
Elberta;  not  quite  so  large  as  the  Elberta,  but  surpasses  it  in 
quality;  it  is  a  peach  wath  a  full  red  cheek,  and  of  good  quality. 

The  Iron  Mountain  is  the  extreme  limit  in  the  peach;  it  runs 
along  to  about  the  middle  of  October,  but  I  want  all  my  peaches 
gathered  by  that  time.  As  soon  as  you  have  a  large  quantity  of 
peaches  late  in  the  season,  you  will  have  difficulty  in  selling  them, 
and  this  peach  is  apt  to  become  woolly. 

MR.  CLARK:  Ford's  Lake  is  also  an  October  peach,  isn't  it? 

DR.  FUNK:  Yes,  sir. 

A  Member:  How  about  the  Globe? 

DR.  FUNK:  A  very  fine  quality  peach,  but  no  longer  cultivated. 
Even  at  the  place  where  it  originated,  it  is  no  longer  planted. 

A  Member:  How  about  the  Susquehanna? 

DR.  FUNK:  The  Susquehanna  is  of  fine  quality,  but  a  shy 
bearer,  and  does  no  good  out  of  Harrisburg,  where  it  originated. 

PROF.  MENGES:  How  about  the  Heath  for  home  use? 

DR.  FUNK:  I  have  no  practical  experience  with  it.  I  do  not 
want  a  clingstone  peach  unless  they  have  extra  crops  and  will  go 
ahead  of  anything  in  the  market. 

■MR.  CLARK:  Can  you  raise  the  Lemon  Cling  here? 

DR.  FUNK:  I  have  not  tried;  I  don't  want  any  clings,  except  for 
the  pyrpose  I  have  stated. 
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MR.  CLARK:  But  it  is  the  highest  standiug  market  peach  of  the 
West. 

DR.  FUNK:  I  will  admit  that;  in  California  it  is  the  highest 
priced  peach  on  the  market,  but  here  we  want  free-stones. 

MR.  DAVIS:  Will  the  varieties  you  have  given  us  do  as  well 
fifty  miles  south  of  here  as  they  will  here? 

DR.  FUNK:  Yes,  sir;  they  will.  I  have  given  you  the  varieties 
that  have  been  tested. 

MR.  HOOVER:  In  spraying  for  the  San  Jos6  Scale,  is  there  not 
some  danger  of  its  clinging  to  the  peach  by  spraying  so  early  in 
the  spring? 

DR.  FUNK:  I  never  saw  a  peach  tree  injured  by  spraying  with 
lime  and  sulphur  in  the  spring,  and  I  want  to  say  right  here,  and 
to  emphasize  it,  that  of  all  the  scalecides  in  the  market  there  is 
nothing  that  will  come  down  to  lime  and  sulphur.  It  is  not  only 
an  insecticide,  but  it  is  also  a  fungicide.  It  is  a  specific  for  the  peach 
leaf  curl.  In  all  my  peach  orchards  we  sprayed  with  lime  and  sul- 
phur except  on  one  side  of  three  rows.  It  got  too  late  for  the  lime 
and  sulphur  before  we  could  reach  them.  What  is  the  result?  I 
went  over  my  orchard  the  other  day,  and  it  is  clear  so  far  as  the  rest 
of  it  is  concerned,  except  these  three  rows.  There  is  nothing  to 
equal  it. 

MR.  HALLOWELL:  How  do  you  thin  out  your  trees;  by  hand? 
I  have  a  hundred  and  two  trees;  would  vou  thin  them  out  by 
hand? 

DR.  FUNK:  We  have  up  in  the  thousands,  and  we  thin  them  all 
by  hand. 

A  Member:  What  time  do  you  begin  to  thin? 

DR.  FUNK:  About  the  tenth  of  June.  This  year  it  will  be  a 
little  later  because  the  season  is  late.  Here  are  samples  of  peaches 
that  we  will  have  to  thin  out.  I  will  have  to  thin  out  three-quarters 
of  ray  peach  trees,  taking  out  from  one-half  to  three-quarters  of 
the  crop,  and  people  call  this  an  off  year  for  the  peach  crop!  And 
they  say  I'm  talking  through  my  hat  when  I  say  I'm  going  to  have 
my  usual  crop,  but  I'll  have  it  nevertheless  unless  something  unfor- 
seen  sets  in.  .  ■ 

MR.  DRAKE:  Now,  the  Doctor  has  given  us  his  system  of  plant- 
ing and  cultivation;  we  would  like  to  hear  also  what  he  has  to  say 
about  the  Aveather  conditions. 

DR.  FUNK:  1  claim  we  can  make  the  conditions  to  suit  the 
weather.  By  planting  and  cultivating  our  trees  as  I  have  described, 
we  can  make  them  vigorous  enough  to  withstand  the  weather. 

MR.  SEEDS:  I  would  like  to  ask  Dr.  Funk  where  he  obtains  his 
peach  trees;  whether  he  raises  them  or  buys  them? 

DR.  FUNK:  It  would  not  pay  me  to  raise  them  when  I  can  make 
more  nioney  I'aising  fruit.    I  get  them  from  Florida,  which  is  200 
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miles  below  the  line  of  the  yellows,  and  when  1  j,^et  them  tliej  are 
strong,  vigorous,  clean  trees,  with  which  to  start  out,  and  cultiva- 
tion does  the  rest. 

The  CHAIRMAN:  We  will  now  close  this  discussion,  and  adjourn 
for  the  afternoon.  The  evening  session  will  be  a  full  one,  and  we 
do  not  want  to  tax  our  members  too  much. 


Wednesday,  June  5,  1907,  7.30  P.  M. 

The  evening  session  came  to  order  with  Mr.  A.  P.  Young  in  the 
Chair. 

The  CHAIRMAN:  The  local  Chairman,  Mr.  Fenstermaker,  has 
very  kindly  arr^anged  that  we  shall  have  some  more  of  the  fine- 
music  that  we  enjoyed  so  much  last  evening.  We  will  therefore 
open  the  meeting  this  evening  with  music. 

The  Wolfe  family  then  rendered  a  selection  on  piano  and  cornets. 

The  CHAIRMAN:  We  find  it  necessary  to  make  a  slight  change 
in  the  order  of  exercises.  Prof.  Owens  will  occupy  the  first  period, 
because  it  is  necessary  for  him  to  leave  this  evening  on  a  train 
that  is  due  to  leave  before  he  could  get  through  if  we  followed  the 
topics  as  arranged  on  the  program.  Prof.  Owens  will  now  address 
us. 

The  following  is  Prof.  Owens"  paper: 

THE  SUCCESSFUL  FARMER'S  EDUCATION. 


By  Prop.  Wm.  G.  Owens.  Lewisbura,  Pa. 


Before  trying  to  discuss  the  subject,  it  will  be  necessary  to  deter- 
mine what  we  mean  by  a  successful  farmer.  Is  he  a  success  w^ho 
knows  not  what  goes  on  in  the  great  world  around  him,  who  living 
in  the  Twentieth  Century  uses  implements  of  the  Nineteenth  and 
the  methods  of  the  Middle  Ages?  Is  that  man  a  success  who,  work- 
ing early  and  late,  without  taking  time  to  enjoy  life  as  he  goes 
along,  becomes  so  overpowered  with  greed  for  gain  that  never  a 
kind  word  is  spoken  or  a  gracious  act  performed  unless  he  can  see 
a  dollar  in  it?  Or  could  you  call  that  man  a  success  who,  by  fair 
means  and  foul,  has  added  acre  to  acre,  farm  to  farm,  until  he  owns 
a  vast  tract  of  land?  Is  he  who  makes  a  simple  living  only  or  he 
who  acquires  health  always  a  success?  The  questions  are 'a  suffi- 
cient answer. 

Whom  then  can  we  call  a  successful  farmer?  He  is  the  best 
farmer,  as  he  is  the  best  citizen  and  the  best  man,  who  can  make 
the  best  use  of  every  opportunity  that  presents  itself,  who  uses 
his  brain  to  save  his  back,  who  is  interested  in  and  is  kind  and 
helpful  to  his  fellow-man;  who  makes  a  cheerful  home  where  wife 
and  children  are  contented  and  happy,  enjoying  to  the  full  the  manv 
good  things  Providence  has  placed  within  his  grasp.    What  things 
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are  required  of  a  successful  farmer?  The  demands  today  are  varied 
and  numerous,  and  to  prepare  for  them  requires  an  education  of 
no  mean  type.  The  competition  of  the  times  and  the  scarcity  of  help 
require  that  the  farmer  should  be  able  to  use  the  latest  and  most 
improved  machinery  in  all  branches  of  farm  work.  Most  trades 
today  are  specializing,  each  man  is  doing  a  small  part  of  the  work 
in  any  industry,  but  with  the  farmer  it  is  just  the  reverse.  There 
was  a  day  when  the  mechanic  in  the  shop  was  a  man  of  varied 
accomplishments.  He  could  run  any  machine  in  the  shop  or  do 
any  kind  of  work.  Now  he  runs  but  one  machine.  The  day  was 
when  a  shoemaker  made  shoes,  now  he  only  repairs  them.  The  shoe 
is  made  by  many  different  hands,  each  doing  but  a  small  part  of 
the  work  on  each  shoe.  From  Monday  morning  till  Saturday  night 
the  man  at  the  last  does  nothing  but  drive  pegs  until  it  becomes 
second  nature  to  him  and  requires  no  mental  effort  on  his  part, 
but  he  moves  like  an  automaton.  Tlie  watchmaker  once  made 
watches,  cutting  out  every  wheel,  fashioning  every  part,  and  the 
watch  had  some  individuality,  but  now  brass  rods  are  fed  into  a 
machine  and  at  the  other  end  come  out  wheels  cut  and  polished, 
ready  to  be  assembled  into  a  watch.  Ten  thousand  of  them,  all 
alike,  interchangeable  of  course,  therefore  easy  to  repair.  But  in 
a  thousand  no  one  could  discover  a  difference  except  in  the  number 
stamped  on  each.  All  character  and  individuality  has  gone  not 
only  in  the  watch  but  in  the  watchmaker  as  well.  The  same 
thing  has  happened  in  nearly  every  trade.  The  individual  has 
became  a  machine  or  the  machine  has  taken  his  place. 

On  the  farm  how  different?  While  there  has  been  a  change  it 
has  been  in  the  opposite  direction,  to  broaden  the  farmer's  sphere 
of  action  and  make  him  a  more  all-round  man.  Fifty  years  ago  the 
farmer  alone,  or  with  the  help  of  a  blacksmith,  could  make  most  of 
the  tools  used  on  the  farm.  The  plow,  harrow  and  plank  drag,  the 
sickle,  scythe  ,wagon  and  home-made  rake,  and  the  fork  and  flail 
comprised  the  farmer's  tools.  Things  so  simple  required  but  little 
skill  to  keep  them  in  repair.  Therefore  ii  was  supposed  that  any- 
one could  be  a  farmer,  and  that  he  needed  an  education.  Then  a 
little  scratching  brought  abundant  crops  from  a  virgin  soil.  But 
now  how  changed.  What  knowledge  and  skill  are  required  of  the 
farmer  today  when  he  must  use  and  keep  in  repair  disc  and  sulky 
plows,  patent  harrows,  drills  and  rollers,  binders  and  threshing- 
machines,  hay  elevators  and  silage  cutters,  engines  which  take  the 
place  of  an  ox  and  horse-power  and  a  score  of  other  things  of  which 
our  grandfathers  never  dreamed.  To  successfully  handle  these  ma- 
chines requires  a  skill  far  surpassing  that  required  by  the  so-called 
mechanic  in  the  shop,  who  only  runs  one  machine  or  does  one  opera- 
tion day  after  day  for  months  and  years.  The  farmer  of  today 
must  be  versed  in  practical  mechanics.  When  the  binder  breaks 
he  must  know  how  to  fix  it.  Many  farmers  are  near  water  power 
which  could  be  converted  into  electrical,  to  be  used  in  house  and 
barn.  Or  the  alcohol  engine  may  soon  be  a  factor  on  every  farm, 
and  the  farmer  must  understand  them  all.  As  help  becomes  more 
scarce  these  sources  of  energy  must  be  employed. 

The  farmer  of  the  future  must  understand  breeding.    He  will 
not  raise  scrub  stock  as  his  father  does  today.    No  other  calling 
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would  or  could  stand  such  a  drain  as  the  profitless  cow  and  hen  im- 
pose upon  the  farmer  today.  "S^'hen  the  farmers  realize  that  today 
half  the  cows  In  the  United  States  do  not  pay  their  keep,  and  that 
it  is  within  his  power  to  make  each  one  yield  a  handsome  profit, 
then  he  will  begin  to  do  something  to  improve  his  stock.  The 
scrub  cow  belongs  properly  to  the  scrub  farmer,  and  that  man  had 
better  move  to  town.  Of  course  a  high  breed  cow  or  horse  will  not 
stand  abuse  like  a  scrub,  but  needs  intelligent  care.  This  can  only 
be  possible  through  a  knowledge  of  animal  physiology. 

If  he  goes  into  the  raising  of  fruit  he  finds  as  much  need  of 
brains  as  in  any  other  branch  of  farm  industry.  The  varieties  suited 
to  his  soil,  climate  and  market,  the  insect  and  fungus  pests  and  how 
to  keep  them  under  control,  the  j)roper  culture  and  marketing  of 
fruit  all  call  for  an  ample  supply  of  brain  jjower.  In  the  feeding 
of  both  cattle  and  land  the  farmer  in  Pennsylvania  is  so  well  pro- 
tected by  the  law  that  he  need  not  be  cheated  in  what  he  buys, 
nor  wasteful  in  what  he  uses,  but  to  calculate  a  balanced  ration 
for  field  and  feed  room  requires  that  the  farmer  should  have  some 
idea  of  chemistry.  To  produce,  keep  and  successfully  jKit  upon 
the  market  the  various  mill  products  and  to  properly  construct 
his  home  and  other  buildings,  it  is  almost  necessary  for  the  farmer 
to  be  a  sanitary  engineer.  If  the  consumers  in  our  cities  only  knoAv 
how  much  of  the  value  and  the  enjoyable  quality  was  lost  and  how 
much  filth  and  other  poisonous  material  was  introduced  through 
the  improper  handling  of  the  dairy  products  they  would  think  twice 
before  they  buy.  The  farmer  must  also  be  a  business  man.  Not  only 
must  he  be  able  to  produce  in  the  most  economical  manner  some- 
thing which  will  bring  the  highest  price,  but  he  must  be  able  to 
put  it  on  the  market  in  the  most  acceptable  manner.  He  must  also 
be  an  experimenter.  From  the  first  paper  presented  at  this  Insti- 
tute we  have  been  constantly  told  that  the  men  who  are  successful 
are  those  who  experiment,  observe,  ply  nature  with  questions  and 
are  able  to  get  from  nature  the  correct  answer.  That  this  is  no 
easy  task  is  seen  by  the  fact  that  college  professors  and  experiment 
station  experts  often  hold  opposite  views  on  the  same  subject,  and 
the  institute  lecturer  is  often  at  a  loss  to  know  what  is  the  truth 
or  the  best  practice.  He  must  keep  account  of  what  it  costs 
to  produce,  and  he  must  have  the  nerve  to  cut  off  or  change  that 
which  does  not  realize  a  profit. 

Xot  only  this,  but  as  the  making  of  money  is  not  the  final  end 
of  the  farmer's  existence,  though  an  important  one,  there  must 
be  a  broad  and  kindly  spirit  which  will  enable  the  farmer  to  enjoy 
life  and  help  others  to  do  the  same.  The  rural  delivery  enables  the 
farmers  to  have  his  daily  paper  at  his  noon-day  meal  and  so  keep 
in  touch  with  all  the  world.  He  must  be  prepared  to  act  on  the 
school  board,  or  go  to  the  Legislature  if  his  neighbors  think  best, 
and  be  a  leader  in  the  community.  If  these  points  which  I  have 
mentioned  are  essential  to  a  farmer's  success  from  a  financial, 
social  and  political  standpoint,  what  kind  of  an  education  will  he 
require?  I  can  imagine  someone  saying  "That  would  mean  a  college 
education,  with  half  a  dozen  years  in  the  graduate  schools."  While 
I  do  not  agree  with  the  sentiment  that  a  college  education  will 
ruin  a  good  farmer  and  would  go  so  far  in  the  opposite  direction 
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as  to  say  that  every  good  farmer  would  be  improved  by  a  college 
education;  nevertlieless,  I  believe  that  public  schools  should  furnish 
an  opportunity  to  every  farmer's  boy  and  girl  to  get  all  the  school- 
ing necessary  for  a  successful  life  upon  the  farm.  What  the  coun- 
try boy  needs  is  thorough  grounding  in  the  rudimentary  elements 
of  knowledge  in  the  several  branches  of  science.  Where  did  the 
leaders  who  do  the  actual  work  in  the  cities  come  from?  In  the 
vast  majority  of  cases  from  the  country. 

That  he  can  acquire  and  use  this  knowledge  is  abundantly  proven 
when  we  look  at  the  leaders  in  every  branch  of  life  today  who  have 
come  from  the  farm.  No  calling  is  without  them,  no  trade  could 
get  along  without  having  its  ranks  constantly  recruited  from  the 
country.  The  education  which  this  condition  demands  is  a  thorough 
common  school  course,  devoted  mainly  to  those  branches  which  the 
schools  will  use  in  later  life.  But  you  ask  is  such  a  course  possible 
for  a  farmer's  hoj  and  girl  in  a  rural  community?  1  answer  yes, 
it  is.  The  farmer's  boy  and  girl  are  entitled  to  just  the  same  ad- 
vantages that  the  children  in  the  towns  and  cities  enjoy;  tirst,  be- 
cause the  farmers  are  the  great  producers  of  the  wealth.  They 
take  it  first  hand  from  the  earth.  As  most  all  other  branches  of 
industry  are  dependent,  directly  or  indirectly,  on  the  farm,  what 
would  become  of  the  town  if  the  farmer  should  disappear?  Why 
do  we  have  great  railroads,  which  have  turned  themselves  into  gigan- 
tic trusts,  if  not  to  haul  the  produce  from  the  farm?  Mills  and 
factories  are  built  to  work  up  the  farm  products.  The  iron  and 
steel  industries  exert  to  a  large  extent  to  house,  transport  and 
,  manufacture  that  which  is  yielded  by  the  farm.  Let  one  crop  fail 
over  an  extended  area  and  every  trade  and  occupation  feels  the 
effects.  A  failure  of  a  single  staple  crop  would  mean  failure  and 
wide-spread  ruin.  Should  not  then  those  who  manage  the  most 
important  factor  in  the  country's  prosperity  receive  the  best  edu- 
cation possible?  Today  every  town  and  village  has  its  high  school, 
and  in  the  cities  many  of  them  are  better  than  the  colleges  were 
a  few  years  ago,  but  the  country  on  which  the  nation  depends  for 
its  prosperity  has  the  same  old  school  that  was  the  pride  of  the 
community  a  century  ago.  It  has  the  shortest  term  and  the  poorest 
schools.  The  teachers  are  the  cheapest,  and  often  the  most  in- 
efficient, the  schoolliouse  poorer  still,  while  the  equipment  is  the 
least  the  law  allows.  The  millions  in  the  city  depend  upon  the  farm, 
yet  every  man's  child  has  the  opportunity  to  get  a  good  education 
except  the  farmer's.  It  has  long  been  the  disgrace  of  the  country 
districts  that  the  cattle  and  horses  are  better  provided  for  and 
trained  than  the  children.  Farmers  who  have  ventilators  in  their 
barns  have  been  known  as  school  directors  to  vote  against  putting 
modern  heating  and  ventilating  systems  in  the  schoolhouse,  be- 
cause it  cost  too  much.  A  few  months  in  the  year  when  the 
weather  is  the  coldest  and  mud  or  snow  the  deepest  is  the  only  time 
the  country  children  have  a  chance  to  prepare  for  life's  work. 

As  a  second  reason,  it  may  become  necessary  in  the  near  future 
as  a  means  of  self-preservation.  A  few  years  ago  Dr.  Wm.  Cook, 
in  a  lecture  before  a  British  Association,  showed  by  statistics  that 
.s  as  man  advances  in  civilization  he  requires  a  wheat  diet,  that 
about  all  the  land  adapted  to  the  growth  of  wheat  is  under  culti- 


vatiou,  and  that  unless  more  grain  can  be  raised  per  acre  the  wheat 
crop  will  soon  be  below  the  demand.    He  suggested  the  fixation 
of  atmospheric  nitrogen  as  the  remedy.    May  it  not  be  possible 
that  a  cheap  source  of  nitrogen  will  not  alone  solve  the  problem? 
Would  not  more  intelligent  farmers  who  could  understand  and  apply 
the  laws  of  nature  be  a  more  likely  solution  than  the  mere  cheap- 
ening of  a  fertilizer?    If  what  I  have  said  is  true  the  successful 
farmer's  education  demands  that  the  future  farmer  and  his  wife 
should  be  educated  in  the  elementary  principles  of  mechanics  and 
electricity,  to  understand  the  machines  which  he  has  to  handle, 
and  enough  chemistry  must  be  added  to  enable  him  to  understand 
and  work  out  a  balanced  ration  or  a  fertilizer;  bacteriology  and 
sanitary  science  so  that  he  may  combat  the  lower  enemies  which 
are  on  every  hand;  mathematics  and  bookkeeping  sufficient  so 
that  he  can  keep  account  of  the  profit  and  loss  account;  enough 
of  nature  study  that  he  may  find  pleasure  as  well  as  profit  in  ob- 
serving what  is  going  on  around  him  and  make  and  interpret  such 
experiments  as  will  improve  his  crop  production.    Enough  inde- 
pendence should  be  installed  that  the  young  man  may  think  for  him- 
self and  be  able  to  cut  loose  from  the  methods  used  by  the  fore- 
fathers and  try  up-to-date  methods;  enough  history,  literature  and 
art  to  make  the  farmer's  boy  and  girl  appreciate  the  surroundings 
in  which  they  live  and  the  country  life  around  them,  so  that  they 
will  appreciate  their  surroundings  and  not  be  in  a  hurry  to  go  to 
the  cities  where  they  can  make  a  few  more  dollars. 

This  it  seems  to  me  is  what  the  successful  farmer's  education 
demands.  This  I  realize  would  necessitate  a  great  change  in  our 
common  school  system,  but  you  see  with  few  exceptions  it  is  only 
trying  to  teach  the  children  what  the  Farmers'  Institutes  are  try- 
ing to  teach  the  farmer  and  his  wife.  We  all  realize  that  "It  is 
hard  to  teach  old  dogs  new  tricks."  The  time  to  innociilate  new 
ideas  is  during  the  years  of  school  life,  then  all  could  be  reached 
What  a  small  percentage  of  the  farmers  now  get  any  benefit  from 
the  instruction  which  the  State  so  liberally  supplies  in  the  insti- 
tutes. Centralizing  rural  schools  would  be  necessary.  The  cost 
of  education,  in  the  long  run  it  would  be  an  investment  that 
would  pay  well  and  of  which  we  could  well  be  proud. 

A  Member:  I  would  like  to  ask  a  question.  In  the  township  hioh 
schools  which  are  coming,  would  you  omit  literature,  Latin  alge- 
bra, geometry,  etc.?  - 

PEOF.  OWENS:  As  far  as  literature  is  concerned,  no;  so  far  as 
J.atm  IS  concerned,  yes;  I  would  substitute  French  or  German  or 
some  other  modern  language  for  it.  I  think  geometry  should  be 
omitted,  but  I  would  put  in  algebra.  My  reason  is  this:  By  taking 
i^rench  or  German,  one  can  read  some  of  the  best  literature 'in  these 
languages,  and  get  the  same  exercise  for  his  brain  as  he  would  get 
with  Latin.  The  same  thing  applies  to  algebra.  Some  of  the  best 
problems  are  worked  out  by  algebra.  As  for  geometrv,  it  is  not  so 
much  m  demand.  This  covers  what  I  think  we  are  trVing  to  teach 
at  Institutes.  Now,  you  get  the  farmer  to  understand  that  he  is 
not  a  slave,  that  life  is  not  only  a  matter  of  monev,  and  vou  lift 
him  out  of  the  rut  and  put  him  on  a  higher  plane'^of  liviSag  To 


do  this,  vou  iKH'd  literature,    ll  w  ill  lielp  to  Iveep  tlie  youug  mau  on 
the  farm',  and  our  girls  will  not  care  to  rush  into  the  factory,  where 
they  may  not  make  quite  as  much  as  they  do  in  the  kitchen,  but 
where  they  have  no  brain  work.    It  does  not  take  nearly  so  much 
brains  to  make  a  stocking  as  to  make  a  cake.   If  a  girl  works  in  the 
kitchen  she  has  to  use  her  brains;  she  has  to  make  a  cake;  then  she 
has  to  make  bread,  and  so  on.   Now,  of  you  pass  the  mill— I  speak 
particularly  of  tlie  stocking  factory,  because  I  see  that  in  our  town— 
you  will  see  the  girls  keeping  their  hands  going,  and  talking  to- 
gether across  their  machines.    The  machine  operates  itself,  prac- 
tically, and  all  they  have  to  do  is  to  keep  their  hands  in  motion 
and  catch  the  stands.    It  becomes  mechanical,  just  like  walking, 
and  that  is  the  reason  the  girls  prefer  the  factory  to  the  kitchen. 
It  gives  them  time  to  talk,  and  requires  no  brain  service.  They 
become  mere  machines.    And  this  holds  true  among  the  men  in 
the  chemical  laboratories  as  well.   I  was  at  Steelton  the  other  day, 
and  saw  a  young  fellow  making  a  compound.   He  took  so  much  out 
of  bottle  No.  1,  so  much  out  of  bottle  No.  2,  and  so  much  out  of  No. 
3,  and  mix  them,  so  many  milograms  forming  a  solution  of  one  per 
cent.   He  was  asked  what  was  in  the  bottle,  and  replied,  "You  know 
as  much  about  it  as  I  do;  it  is  called  'Bottle  B.'"      Do  you  call 
that  chemistry?    I  don't.    The  head  chemist  mixed  the  solution, 
and  that  is  all  he  knew  about  it.    That  is  drudgery.    Why,  the 
farmer's  life  is  infinitely  preferable,  if  you  can  only  make  the  boys 
and  girls  see  it. 

ME.  SCHWAEZ:  You  mentioned  in  your  paper  that  the  scrub 
cow  should  be  sold  to  the  butcher.  How  would  you  like  to  eat  that 
kind  of  meat? 

PfROF.  O'WENS:  Sell  it  to  the  city;  that  is  what  we  do  in  our 
part  of  the  country. 

The  CHAIRMAN:  We  will  now  be  favored  with  another  piece 
of  music;  the  program  will  be  all  the  brighter  and  better  for  it. 

The  AA'olfe  family  rendered  another  selection,  and  responded 
to  an  encoi'e. 

MR.  KAHLER:  The  Committee  on  Resolutions  is  ready  to  report 
at  any  time  that  may  be  most  convenient. 

The  CHAIRMAN:  What  is  the  pleasure  of  the  audience?  Are 
you  ready  to  receive  this  report? 

MR.  RODOERS:  I  move  that  we  receive  this  report  at  this 
time. 

The  motion  being  properly  seconded,  and  the  question  put,  it  was 
agreed  to. 

The  Committee  on  Resolutions  thereupon  presented  the  following 
i-eport: 

Be  it  resolved,  1,  That  the  Institute  express  its  high  appreciation 
of  the  services  of  the  local  Committee  of  Arrangements  in  making 
full  provisions  for  the  comfort  of  the  Institute.    It  thanks  the 


city  press  for  all  its  courtesifs,  and  oliiers  who  have  cuutribuled 
to  the  enjoyment  of  the  )ueeting. 

2.  That  the  Institute  heartily  endorses  the  action  of  the  last 
Legislature  in  increasing  the  appropriation  for  Farmers'  Institutes, 
and  appreciates  the  enactment  into  laws  of  most  of  the  recommenda- 
tions made  by  the  State  Board  of  Agriculture  at  its  annual  meeting 
last  January. 

3.  That  the  Institute  approves  of  the  increase  of  the  appropria- 
tions to  State  College,  and  urges  that  our  college  may  receive  liberal 
supxjort  in  the  future. 

4.  That  the  Institute  records  its  profound  grief  in  the  removal  by 
death  of  our  esteemed  member,  Thomas  E.  Orr,  of  Beaver,  Penn- 
sylvania, and  expresses  a  keen  realization  of  its  loss  through  the 
death  of  this  honored  leader  in  agricultural  education. 

5.  That  the  Institute  thanks  Director  Martin  for  his  unfailing 
courtesv  and  faithful  service. 

(Signed.)    A.  J.  KAHLER, 
WM.  C.  BLACK, 
SAMUEL  McCREARY, 
ALVA  AGEE, 
L.  W.  LIGHTY, 
M.  N.  CLARK, 

Committee. 

The  CHAIRMAN:  What  shall  be  done  vdth  this  report? 
MR.  SEEDS:  I  move  that  the  same  be  adopted  as  read. 
Properly  seconded,  and  agreed  to. 

SECRETARY  MARTIN:  There  is  one  of  these  resolutions  on 
which  I  feel  impelled  to  offer  a  word.  In  the  taking  away  of  our 
brother  and  faithful  Institute  worker,  Thomas  E.  Orr,  I  have  lost 
a  close  personal  friend.  He  labored  for  the  improvement  in  agri- 
culture in  Pennsylvania  and  throughout  this  entire  Union,  and  in 
his  death  the  cause  of  agriculture  has  lost  a  great  worker  and 
leader,  the  church  has  lost  a  faithful  pillar,  and  the  wife  a  loving 
and  dutiful  husband  and  comforter.  But  we  know  that  this  life 
ends  not  all,  and,  on  the  other  shore,  we  have  the  assurance  of  Ms 
crown  of  rejoicing. 

MR.  CLARK:  Mr.  Chairman,  with  your  permission,  I  will  say  a 
few  words.  I  don't  like  to  consume  time,  but  there  were  few  men 
whom  I  liked  to  meet  better  than  Brother  Orr,  for  a  good  many  years 
allied  with  the  publication  of  "The  National  Stockman  and  Farmer." 
I  have  known  Brother  Orr,  and  met  him  frequently,  and  many  a 
time  have  I  stopped  over  in  the  city  of  Pittsburg  for  the  privilege  of 
a  few  minutes'  conversation  with  him.  He  was  one  of  the  men  of 
whom  it  can  be  said  that  the  more  you  met  him,  the  more  you  loved 
him;  the  more  you  could  see  in  his  face  that  lie  was  a  good  man, 
actuated  by  a  sense  of  duty,  a  sense  of  what  is  right.  And  I  am 
sure  when  the  Great  Change  came  it  found  Brother  Orr  prepared 
to  meet  it.  His  life  should  be  to  us  an  inspiration  to  do  heartily 
our  duty  as  we  see  it,  so  that  if  we  meet  here  no  more,  we  may 
have  the  assurance  of  meeting  together  with  him  in  the  life  beyond. 
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AlK.  BKODHEAJ ) :  Every  worker  along  Institute  lines  can  ex- 
press what  the  two  preceding  speakers  have  said  with  reference  to 
the  death  of  our  good  Institute  worlter,  Brother  Orr.  1  have  trav- 
eled with  him  throughout  this  State,  and  have  always  found  liim 
a  pleasant  companion,  a  courteous  gentleman,  and  a  true  husband. 

PEOF.  xMcDOWELL:  I  was  sorry,  but  not  surprised,  when  I 
learned  of  Brother  Orr's  death.  He  was  a  teacher  in  the  Sunday 
school,  and  when  he  was  not  at  home,  or  not  at  his  office  engaged 
in  his  work,  he  was  there,  doing  what  he  believed  to  be  his  duty. 
Something  I  have  read,  but  which  I  may  not  be  able  to  recall  cor- 
rectly, seems  to  have  been  written  of  him: 

"He  who  has  achieved  success  is  one  who  has  lived  well,  loved 
peace,  and  loved  much;  who  has  won  the  respect  of  intelligent  men 
and  the  love  of  little  children;  who  has  filled  his  niche,  and  has 
left  the  world  better  than  he  found  it;  one  who  has  looked  for  the 
best  in  others  and  given  the  best  to  them;  one  whose  life  is  an  in- 
spiration, and  his  inemory  a  continuation  of  it." 

MR.  x^GEE :  I  want  to  say  that  it  is  a  privilege  to  say  a  few 
words  in  memory  of  our  brother  and  friend,  Thomas  E.  Orr.  During 
the  last  fifteen  or  eighteen  years  I  met  him  frequently,  doing  busi- 
ness with  him  in  Pittsburg,  meeting  him  as  one  of  the  publishers 
of  one  of  our  farming  jiapers,  and  I  want  to  say  to  you  that  he 
was  a  fine  type  of  a  Christian  gentleman  in  business.  He  carried 
his  religion  with  him  in  his  daily  life.  I  feel  that  our  agriculture  is 
the  loser  by  reason  of  the  death  of  this  man — a  true  educator  and 
a  Christian  gentleman. 

MR.  BAYARD :  I  cannot  say  much  on  this  occasion,  but  I  want 
to  say  that  none  of  you  gentlemen  who  tell  of  his  worth  and  good- 
ness can  feel  it  as  I  have  felt  it.  I  was  Mr.  Orr's  partner  for  many 
years,  and  I  want  to  say  that  all  the  things  said  of  him  tonight 
are  correct.  You  knew  him  as  a  teacher  more  than  as  a  man. 
I  knew  him  as  a  business  man,  as  a  partner,  as  a  friend  and  as  a 
counsellor.  I  went  into  his  office  as  a  cub  reporter,  and  I  know  what 
he  has  done  to  help  me,  and  to  help  others,  along  the  way.  His 
ability  as  a  teacher,  I  believe,  has  been  surpassed  by  but  few  men. 
You  know  something  of  him.  His  abilitj^  as  a  teacher  of  business 
principles  in  the  business  life,  of  the  true  business  principles  of 
honesty  and  righteousness,  I  believe,  have  never  been  surpassed. 
I  never  knew  him  in  business  to  do  a  mean  or  dishonorable  deed 
toward  anyone  in  any  way.  He  stood  four-square  to  the  world. 
He  was  a  man  who  was  a  good  friend,  and  a  true  friend  and  a  hard- 
fighting,  but  generous  enemy.  That  is  the  kind  of  men  of  whom 
we  want  the  most — a  good  friend  and  a  generous  enemy.  For  many 
years  I  knew  him  in  his  church  and  Sunday  school,  and  I  knew  him 
in  his  daily  life,  and  he  carried  the  teachings  of  his  class-room 
and  his  Sunday  school  into  his  daily  life  and  tried  to  impress 
them  on  his  associates  in  business  and  on  all  with  whom  he  came 
in  contact. 

MR.  BURNS:  I  rise  to  add  emphasis  to  what  has  already  been 
said  by  my  friends  in  regard  to  Brother  Orr.  He  came  to  me  last 
winter  at  one  of  our  Farmers'  Institutes,  and  I  was  surprised  to 
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see  how  rapidly  he  was  failing,  and  he  realized  that  he  was  failing 
rapidly.  I  want  io  say  that  I  feel  I  have  lost  a  personal  friend  in 
the  death  of  Brother  Orr.  As  Institute  w^orkers  we  feel  that  we 
have  lost  a  friend,  and  we  can't  help  but  feel  that  the  Farmers' 
Institute  work  of  Pennsylvania  and  the  work  of  agriculture  in 
Pennsylvania  has  had  a  serious  loss  in  his  death. 

PROF.  VAN  NORMAN:  As  one  of  the  younger  men,  I  want  to 
say  that  I  knew  and  honored  him,  and  his  pleasant  smile  and 
hearty  hand-shake  have  been  an  inspiration  to  us  younger  fellows, 
and  we  feel  that  we  have  lost  a  true  friend. 

MR.  K'AHLER:  It  was  announced  this  morning  that  if  anyone 
had  anything  he  wished  to  embody  into  the  resolutions,  to  pre- 
sent it.  One  communication  was  handed  us,  requesting  that  the 
Institute  express  and  recommend  to  the  nest  Legislature  that  a 
law  be  enacted  to  do  away  with  the  maintaining  of  schools  in  our 
rural  districts  with  very  few  scholars.  Now,  w^e  think  it  is  hardly 
fair  to  ask  the  next  Legislature  to  pass  such  a  law,  because  you 
are  aware  that  we  have  already  a  law  governing  this  in  one  respect. 
Where  a  school  district  has  a  few^  scholars,  they  are  now  com- 
pelled to  admit  them  in  the  next  district.  I  think  this  act  has  been 
approved  by  the  Governor. 

The  CHAIRMAN:  We  will  now  have  a  little  more  music,  after 
which  Mrs.  Fritz  will  speak  to  us  on  "The  Social  Side  of  Farm 
Life." 

The  following  paper  was  read: 

THE  SOCIAL  SIDE  OP  FARM  LIFE. 


By  Mrs.  Sakah  B.  Fritz,  Duncannon,  Pa, 


The  social  side  of  farm  life  is  a  very  important  one.  If  we  want 
to  get  our  full  share  of  anything  but  existence  out  of  our  lives, 
we  must  not  live  so  close  within  the  confines  of  the  farm  that  we 
become  narrow  and  selfish.  We  are  all  placed  liere  to  help  one 
another,  and  you  will  always  find  most  happiness  in  a  community 
that  has  a  free  social  life. 

The  very  best  way  to  foster  and  maintain  a  free  social  life  in  a 
farming  community  is  by  the  organization  of  an  active  Grange, 
having  for  its  object  the  advancement  of  scientific  and  profitable 
agriculture,  and  the  establishment  of  a  freer  and  better  social  life 
among  the  members.  Some  one  recently  spoke  of  Penn  township 
as  being  one  of  the  most  intelligent  and  progressive  farming  com- 
munities in  the  State,  and  remarked,  "I  suppose  it  is  all  due  to  the 
longer  school  term"  (it  is  eight  months).  "No,"  replied  the  other, 
"it  is  all  owing  to  the  Grange."  And  that  is  true;  wherever  you 
see  a  good  Grange,  you  will  find  broader  intelligence  and  greater 
unselfishness,  and  a  freer  social  life,  and  an  interest  in  the  work 
of  the  Farmers'  Institute.  Where  there  is  no  Grange,  good  liter- 
ature will  do  much  to  promote  the  social  life,  nml  make  the  family 
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life  brighter  and  liappier.  A  good  library  is  a  source  of  pleasure 
and  profit.  Devote  at  least  a  small  part  of  each  day  to  reading 
the  standard  authors,  and  Iceep  abreast  of  the  topics  of  the  day; 
thus  you  will  keep  heart  and  mind  active,  and  be  in  touch  with  things 
outside  of  the  daily  routine  of  farm  work.  Discuss  them  with  your 
family  and  your  friends.  A  frequent  exchange  of  visits  should  be 
encouraged  in  any  community;  have,  if  possible,  a  set  day  each 
week  for  receiving  your  friends  and  going  visiting.  So  arrange 
your  work  that  you  will  have  time  for  social  pleasure.  Always 
be  cordial  in  manner  if  unexpected  company  comes  in  near  meal- 
time, or  the  husband  brings  home  a  friend  without  warning  to 
dinner.  Do  not  change  your  meal,  but  give  them  the  best  you 
have  in  sucli  a  gracious  manner  that  they  will  feel  they  are  welcome, 
and  will  want  to  come  again.  Take  time  for  the  social  visit  to 
your  neighbors,  and  in  helping  others  you  will  find  that  you  have 
been  helped  yourself.  If  you  come  home  with  new  ideas,  the 
monotony  has  been  broken,  and  you  can  take  up  your  work  again 
with  renewed  courage. 

To  many  the  life  of  the  farm  means  isolation.  This  is  a  mistaken 
idea.  True,  we  work  hard,  but  what  vocation  does  not  work  hard? 
Think  of  the  many  delightful  surroundings  we  have,  compared  with 
many  others.  N'ature  is  a  great  teacher,  and  we  have  her  ever  before 
our  eyes,  and  instead  of  the  noise  and  hum  of  machinery,  we  have 
the  music  of  the  babbling  brook  and  the  singing  of  birds;  we  have 
the  beauty  of  the  budding  flower,  the  green  grass  and  the  blue 
sky — the  starry  skies  instead  of  the  electric  light  of  the  city.  The 
life  of  the  country  is  the  life  of  the  spirit,  and  it  gives  us  not 
only  a  love  of  the  beautiful  now,  but  we  feel  that  when  we  leave 
this  world,  the  soul  will  rise  to  'a  higher  land  of  beauty.  Without 
the  uplift  of  a  love  of  nature,  and  the  study  of  her  teachings,  we 
make  our  lives  a  tread-mill;  we  make  our  work  drudgery,  and  we 
become  slaves. 

The  love  of  reading  is  another  thing  which  helps  to  pass  many 
otherwise  heavy  days  on  the  farm.  Let  us  aim  to  have  a  small 
library  of  well-selected  books  in  our  homes,  and  if  we  can  get  only 
one  or  two  books  a  year,  let  us  do  so,  and  economize  in  some  other 
way.  To  bring  one's  heart  and  mind  into  contact  with  the  best 
books  is  the  best  you  can  do  for  yourself.  You  may  think  you  have 
no  time  for  reading  or  study,  but  so  systematize  your  work  that 
you  can  have  at  least  half  an  hour  a  day;  or  if  your  days  are  all 
filled  up,  keep  some  of  your  evenings  for  reading  and  writing.  This 
is  more  especially  intended  for  the  ladies.  The  men  usually  have 
their  evenings  for  reading.  If  we  once  realize  that  it  is  just  as 
necessary  to  keep  our  minds  bright  as  to  lieep  our  houses  in  order, 
we  will  manage  to  find  the  time.  It  is  surprising  how  many  frag- 
ments we  can  find  to  use  in  this  way,  and  just  a  little  at  a  time 
means  much  in  the  end.  Books  are  the  best  friends  of  our  lonely 
hours.  No  power  on  earth  has  a  greater  influence  in  the  formation 
of  character  than  the  right  kind  of  books. 

Our  first  duty  is  to  take  time  to  keep  our  minds  bright  and  active, 
and  to  enjoy  our  pleasures  with  our  families,  for  there  will  be  laid 
the  foundations  of  future  happy  homes.  We  have,  first  of  all,  to 
make  our  own  home  a  homo  in  the  true  sense  of  the  word.  We 
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should  remember  thai  money,  or  its  equivalent,  is  not  the  main 
thing  in  life;  that  true  honor  lies  in  living  life  with  a  useful  purpose. 
We  want  bright,  happy,  intelligent  homes,  filled  with  love  and 
truth,  where  the  husband  comes  in  with  a  smile,  and  the  wife  and 
mother  greets  all  with  gentle  words  and  a  kindly  manner.  Such 
a  house  is  a  home — not  merely  a  habitation.  Such  a  home  is  one 
of  God's  evangels  in  a  dark  world,  and  its  influence  extends  out 
over  other  lives.   We  want  to  remember  that 

"We  live  in  thoug-hts,  not  years; 

In  feelings,  not  in  figures  on  a  dial. 

We  should  count  time  by  heart-throbs;  he  most  lives. 

Who  feels  the  deepest,  thinks  the  noblest,  acts  the  best." 

Some  people  have  more  heart-throbs  than  others.  We  will  always 
have  our  Martha's  and  Mary's,  but  let  us  live  up  to  the  best  in  us, 
and  strive  to  uplift  and  help  others,  and  our  influence  will  go  out 
in  ever-widening  circles.  Let  us  write  our  names  in  living  charac- 
ters on  the  hearts  of  those  with  whom  we  come  in  contact.  Have 
you  ever  stopped  to  think  how  many  lives  touch  yours  in  a  month, 
in  a  year  or  in  a  lifetime,  and  in  how  many  ways?  And  yet,  on  each 
one  we  leave  some  influence  at  work.  How  necess'ary,  then,  a 
great  and  constantly  growing  sympathy  to  enable  us  to  be  ready 
with  a  word  of  cheer  and  encouragement  whenever  opportunity 
offers!  Don't  wait  until  you  have  the  time;  seize  every  opportunity, 
because  while  we  are  waiting,  time  flies,  and  the  word  remains 
unspoken,  without  the  word  that  would  h'av)&  meant  so  much  to 
the  discouraged  soul. 

And  while  we  are  ever  ready  with  the  word  of  cheer  and  encour- 
agement, let  us  withhold  the  word  of  censure  we  are  so  often 
tempted  to  speak.  We  do  not  know^  what  has  been  the  influence 
which  has  led  them  to  put  to  a  wrong  use  the  talent  that  God 
has  given  them;  let  us  remember  that  "with  what  measure  we 
mete,  it  shall  be  measured  out  to  you  again,"  and  feel  ^yith  Steven- 
son that 

-  "There's  so  much  bad  in  the  best  of  us. 
And  so  much  good  in  the  worst  of  us. 
That  it  hardly  behooves  any  one  of  us 
To  speak  about  the  rest  of  us." 

If  we  were  one-half  as  anxious  to  discuss  our  friends"  and  neigh- 
bors' good  qualities  as  we  are  to  talk  about  their  bad  ones,  the 
world  would  be  a  better  place  for  us  all. 

Now,  it  is  not  given  to  us  all  to  do  great  things  iu  our  lives,  so 
let  us  gather  up  the  fragments  of  our  little  courtesies  and  little 
duties  that  fill  our  lives,  and  when  at  last  we  see  God's  design,  we 
will  find  these  things  the  beautiful  mosaics  in  His  temple.  Each 
one  of  us  has  our  part,  and  every  day  that  helps  some  one  is  a 
great  deed.  Mothers,  to  you  especially  is  entrusted  the  great  duty 
of  caring  for  the  little  ones  given  into  your  charge.  If  at  times  you 
would  like  to  do  a  great  work,  think  of  the  importance  of  training 
these  children  to  take  their  places  in  the  world.  It  has  been 
said  that  if  the  world  is  ever  saved,  it  v^'ill  be  by  home  training, 
and  nothing  else.  If  at  times  your  tasks  seem  hum-drum,  think 
of  the  story  of  "The  Other  Wise  Man,"  who  started  -out  with  the 
three  Wise  iNfen  to  find  the  King,  but  was  detained  again  and  again 
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by  the  opportunity — the  necessity  of  helping  a  fellow  mortal — 
until  the  Christ  had  always  left  the  places  in  which  he  searched 
for  him,  before  he  reached  there,  and  he  went  on,  serving  and 
searching,  for  thirty  long  years,  and  only  found  Him  when  Death 
came  to  call  him  while  he  was  helping  another,  and  then  he  found 
that  in  serving  humanity  he  had  served  the  King;  in  doing  these 
little  hum-drum  tasks  of  the  daily  life  he  had  won  the  commenda- 
tipn  of  the  Master,  W'ho  told  him  "Inasmuch  as  you  have  done  it 
unto  one  of  the  least  of  these  my  children,  you  have  done  it  unto 
Me."  Let  us  then  seize  every  opportunity  of  service,  however  small, 
knowing  that  in  serving  humanity,  we  are  serving  the  Master. 

The  CHAIRMAN:  It  would  seem  as  though  we  are  to  have  a 
surfeit  of  good  things  tonight.  We  will  now  have  the  pleasure  of 
listening  to  Dr.  True. 

Dr.  True's  address  is  as  follows: 


RURAL  EDUCATION. 


By  DR.  A.  C.  TR0K,  Director  Experiment  Station,  U.  S.  Dept   of  Agri  ,  Washinuton.  D.  0. 


Ladies  and  Gentlemen:  It  gives  me  a  great  deal  of  pleasure  to  come 
to  Pennsylvania  and,  in  some  slight  measure,  get  in  touch  with  your 
Farmers'  Institute  work.  You  have  given  me  an  important  subject 
to  discuss,  but  I  shall  hardly  undertake  at  this  late  hour  to  more 
than  touch  upon  certain  phases  of  it. 

Fortunately,  we  have  had  brought  before  us  tonight  already  the 
three  great  elements  that  enter  into  education — the  church,  that 
appeals  to  the  spiritual  life  of  man;  the  school,  that  teaches  him 
how  to  think  and  act  as  a  rational  being,  and  the  family,  wherein 
he  works  out  day  by  day  the  plan  of  life.  All  these  things  must 
enter  into  life,  and  unto  the  education  of  the  man  on  the  farm, 
as  well  as  the  man  in  town. 

Before  taking  up  the  question  of  normal  schools,  we  will  look 
at  the  training  of  the  different  branches  of  these  educational  insti- 
tutions. Rural  education  is  a  particular  subject,  and  we  must  have 
different  kinds  of  institutions  to  make  a  full  system  of  rural  edu- 
cation. Within  the  past  week  I  have  attended  the  semi-centennial 
of  the  first  agricultural  college  of  this  country,  and  w^e  have  had 
brought  before  us  very  vividly  the  cause  of  forwarding  the  work 
of  our  agricultural  colleges,  which  stand  at  the  head  of  our  system 
of  rural  education.  We  are  training  laborers  for  the  upbuilding 
of  the  nation  along  agricultural  lines.  We  will  have  a  great  place  in 
the  world  along  these  lines,  and  this  is  only  one  plea  among 
many  in  the  claim  for  rural  education. 

Today  I  spent  a  feAv  hours  at  the  National  Farm  School,  near 
Doylestown,  in  this  State,  where  we  have  an  institution  which  is 
training  city  boys  to  be  farmers.  Now,  that  is  an  important  evolu- 
tion, and  it  seems  to  me  they  are  doing  it  very  well  there  to  a  limited 
number  of  boys  from  the  town.  There  is,  as  you  know,  a  consider- 
able movement  of  the  people  from  the  city  to  the  country,  and  we 
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will  all  undoubtedly  agree  that  there  is  a  place  for  this  farm 
school  for  city  boys,  but  in  between  the  Agricultural  College  and 
this  Farm  School  for  city  people,  there  is  a  great  loss  to  our  coun- 
try jDeople,  and  we  must  have  other  institutions  to  give  them  the 
education  they  need  to  fit  them  for  country  life,  and  so  I  wish  to 
speak  tonight  briefly  concerning  this  phase  of  rural  education, 
which  we  should  have  in  connection  with  the  common  schools  and 
the  secondary  schools. 

It  will  not  be  necessary  now  to  state  why  we  should  have  a 
change  in  the  common  schools  of  the  country,  but  I  will  say  simply 
that  the  chief  preliminary  is  to  so  grade  our  common  schools 
that  they  will  adapt  themselves  to  the  education,  the  elementary 
educational  study  of  the  modern  phases  of  country  life.  The  con- 
ditions under  which  you  are  farming,  as  the  older  member  of  this 
assembly  at  least,  will  strongly  recognize,  are  quite  different  from 
the  conditions  which  existed  in  the  coimtry  in  past  years.  Now, 
to  make  these  country  schools  what  they  should  be,  it  is  not,  in 
my  judgment,  necessary  that  we  reorganize  our  school  system.  We 
should  rather  build  ou  what  we  already  have,  and  make  such 
changes  from  time  to  time  as  will  strengthen  our  schools  and  make 
them  better  adapted  to  modern  conditions.  Some  of  the  changes, 
however,  which  I  think  will  necessarily  come  in  the  character  of 
these  schools  are  very  important  in  their  character.  For  example, 
the  course  of  study  in  our  country  schools  has  been  one  that  has 
tended  to  draw  people  away  from  the  country  into  the  city.  That 
has  come  about  naturally  enough,  because  the  teachers  in  these 
schools  have  mostly  been  educated  along  these  lines  which  are  best 
adapted  to  city  conditions,  and  we  must  change  that;  we  must  bring 
into  these  schools  teachers  in  touch  with  country  life;  and  coun- 
try conditions,  and  we  must  so  grade  our  schools  that 
they  will  tend  to  the  promotion  of  country  life,  rather  than  be 
the  instrument  for  taking  people  as  rapidly  as  possible  away  from 
the  country. 

There  must  be,  and  will  come  a  general  improvement  in  the 
country  elementary  schools.  There  must  be  some  regrouping  to 
make  them  more  efficient.  We  have  heard  a  great  deal  about  the 
consolidation  of  schools.  Now,  there  is  no  magic  in  that,  and  I  do 
not  think  it  is  a  panacea  for  the  ills  of  our  country  schools,  but 
it  seems  to  me  that  in  thinking  about  that,  we  must  face  the  situa- 
tion as  it  is.  If  we  could  have  the  ungraded  school  with  forty  or 
fifty  scholars  as  they  used  to  have  it  in  old  days,  and  with  a  well- 
educated  man  as  the  teacher  of  that  school,  who  had  the  power  to 
inspire  his  pupils  and  direct  them  in  useful  lines,  then  we  should 
not  need  to  propose  that  we  re-group  our  schools,  but,  actually, 
we  have  schools  that  are  s'o  small  that  it  is  not  possible  in  that 
condition  to  grade  them  properly,  and  because  they  are  so  small, 
because  the  districts  are  so  small  from  which  the  children  come, 
it  naturally  follows  that  it  would  be  too  expensive  to  bring  the 
best  type  of  teachers  into  such  cases,  and  whatever  sentiment  we 
may  have  about  the  old-time  country  school,  that  should  not,  I 
think,  stand  in  the  way  of  our  re-grouping  these  schools,  consoli- 
dating them  if  you  will,  in  order  to  make  them  the  best  kind  of 
schools,  and  then  we  can  give  more  attention  toward  making  the 
situation  as  it  already  exists  in  the  schools  con  ("ributory  to  agri 


culture  and  couuhy  life.  There  is  no  doubt  but  that  the  ordiuary 
studies  ot  reading,  arithmetic  aud  geography  may  be  so  arranged 
as  to  be  primarily  connected  with  the  work  and  life  on  the  farm, 
and  when  that  is  done,  we  should  change  the  curriculum  so  as  to 
make  much  better  schools  than  we  have  today,  aud  1  think  that  is 
possible  in  these  days,  and  bring  into  our  country  schools  when 
they  are  properly  re-organized  and  provided  with  good  teachers, 
a  certain  element  of  nature  study,  and  of  agriculture,  which  will 
be  very  helpful  in  instilling  the  proper  spirit  in  these  schools  and 
in  turning  the  attention  of  the  children  to  the  newer  ideas  in 
agriculture  to  the  new,  progressive  agriculture,  aud  leading  them 
to  see  that  in  agriculture  itself  are  found  many  subjects  of  study 
which  will  be  useful  to  them  in  their  future  life,  and  benefit  them 
in  many  ways. 

I  think  we  should  do  something  to  promote  the  teaching  of 
the  elements  of  agriculture  in  the  public  schools,  and  through 
the  association  of  Agricultural  Colleges  and  Experiment  stations, 
working  in  harmony  with  the  National  Experiiuent  Station,  there 
has  been  produced  a  set  of  working  materials  which  may  be  used 
in  elementary  schools.  I  have  here  a  bulletin  which  we  have 
just  issued,  entitled  "Experiments  in  Elementary  Agriculture." 
Now,  I  cannot  go  into  this  subject,  but  I  shall  be  very  glad  to 
have  you  take  the  number,  and  if  you  are  interested  in  the  matter, 
write  to  the  offlce  of  the  Experiment  Station  for  a  copy.  It  is 
Bulletin  186,  of  the  Office  of  Experiment  Stations,  the  title  being 
"Exercises  in  Elementary  Agriculture."  Now,  in  this  bulletin  we 
have  tried  to  show  what  may  be  done  with  the  simplest  kind  of 
apparatus,  much  of  which  can  be  made  by  any  boy  who  can  use 
an  ordinary  knife,  and  making  the  exercises  of  such  character  as 
will  be  suitable  to  the  comm'on  schools.  These  exercises,  I  might 
say,  we  do  not  claim  any  particular  originality  for.  They  have 
been  gathered  from  various  sources,  and  luost  of  them  have  been 
successfully  used  in  schools.  Now,  we  do  not  expect  that  exercises 
like  that  can  be  used  in  the  poorest  type  of  country  schools.  If 
you  have  a  school  building  which  it  is  impossible  to  heat  in  winter, 
of  course  you  can't  grow  plants  in  the  winter.  Some  of  the  exer- 
cises can  be  used  in  city  schools.  To  make  good  use  of  these  exer- 
cises in  a  complete  way,  you  must  have  a  schoolhouse  that  is  fairly 
warm  through  the  week  and  other  things  of  that  sort.  Then,  of 
course,  this  is  not  material  which  can  be  used  with  very  young 
children.  It  is  really  intended  to  be  used  in  a  common  school 
vs'hich  is  graded  to  a  certain  extent  at  least,  in  the  seventh  or 
eighth  grade.  That  is,  for  children  anywhere  from  twelve  to  fifteen 
years  of  age.  I  don't  think  I  will  take  the  time  any  more  to  go  into 
"the  matter  to  call  attention  to  its  imperfections.  Of  course,  this 
work  has  been  taken  up  in  a  great  many  places  already. 

Then,  a  number  of  good  elementary  text-books  have  been  pre- 
pared, and  1  am  informed  on  good  authority  that  one  of  these  text- 
books has  already  reached  an  edition  of  200,000  copies,  and  I  know 
it  is  being  used  very  extensively,  and  with  very  considerable  success 
in  a  number  of  states.  Of  course,  in  elementary  schools  we  can  do 
but  little  in  teaching  that  which  relates  directly  to  agriculture,  so 
we  must  supplement  the  elementary  school  as  far  as  ])Ossible 
with  the  high  school.    Now,  the  high  school  is  piaclically  a  new 


institutiou  iu  this  country,  although  it  is  favored  with  a  consider- 
able numbei'  of  pupils.  If  you  had  gone  back  I  think  about  fifteen 
years  you  would  have  found  the  number  of  pupils  attending  high 
school'  in  this  country,  but  then  the  high  schools  were  chiefly  in 
the  larger  cities,  and  did  not  exceed  200,000  of  the  entire  population. 
In  the  course  of  the  next  ten  years  the  number  had  risen  to  over 
600,000,  and  today  we  have  probably  800,000  students  in  our  high 
schools.  That  shows  how  rapidly  people  have  taken  to  the  idea 
that  the  public  should  support  elementary  education. 

Now,  if  secondary  education  is  a  good  thing  for  the  city  people, 
H  'think  a  fair  presumption  would  be  that  it  is  a  good  thing  for 
the  country  people  also.  Now,  the  city  high  schools  have  been  more 
and  more 'modified  to  suit  the  conditions  of  city  life,  until  today, 
in  many  of  our  cities,  we  have  not  only  the  ordinary  elementary 
studies  in  the  high  school,  but  we  have  a  high  school  business  course, 
and  a  domestic  course,  and  a  scientific  course,  and  a  manual  train- 
ing course,  and  these  are  growing  more  and  more  popular.  Now, 
in  the  same  way  we  must  have  this  specialized  education  for  our 
country  people.  We  must  introduce  into  these  schools  special 
studies  on  the  conditions  of  country  life,  and  in  these  schools  we 
can  teach  a  considerable  amount  of  agriculture,  and  subjects  re- 
lating thereto,  and  there  is  no  doubt  about  it,  it  can  be  done  suc- 
cessfully. It  has  been  done  iu  other  countries,  and  tlie  system  of  sec- 
ondary agricultural  education  now  existing  in  a  number  of  European 
countries  is  thoroughly  successful.  All  the  students  of  education 
that  have  looked  into  this  matter,  are,  I  think,  agreed  on  this 
point.  We  are  beginning  to  organize  such  schools  in  this  country. 
There  have  been  organized,  I  think,  eight.  We  have  them  connected 
Avith  our  agricultural  colleges,  and  we  have  also  in  a  number  of 
places,  rural  high  schools. 

I  cann'ot  enter  into  a  discusion  of  the  best  plan.  Indeed.  I  am 
not  sure  tbat  there  is  a  best  plan.  The  probability  is  that  we  shall 
come  to  have  high  schools  with  different  agricultural  courses, 
graded  according  to  the  different  conditions  in  those  regions  and 
states.  The  main  point  is  to  get  a  fundamental  elementary  educa- 
tion along  agricultural  lines.  We  have  recently  been  interested  in 
the  Department  of  Agriculture,  in  an  effort  made  last  year  to 
establish  a  secondary  agricultural  school  in  a  rural  community  in 
Maryland,  and  it  may  be  of  some  interest  to  you,  if  you  have  not 
followed  that  movement,  to  learn  something  about  that  school, 
which  is  a  little  different  in  some  respects  from  other  schools 
of  the  same  class.  There  was  a  rural  community  iu  Maryland 
which  found  itself  without  high  school  advantages,  and  the  people 
began  to  be  waked  up,  and  of  their  own  motion  to  want  the  high 
school.  They  took  up  the  question  with  the  school  commissioners, 
and  the  more  they  talked  about  it,  the  more  they  thought  they 
wanted  to  have  agriculture  taught  in  their  schools.  So  they  called 
upon  the  Department  of  Agriculture  at  Washington,  and  also  upon 
the  Maryland  Agricultural  College,  and  we  found  there  the  first 
man,  a  man  who  had  already  had  experience  in  teaching  agriciilture 
in  secondary  schools,  and  so  there  was  established  at  Calvert,  Cecil 
county.  Maryland,  a  school  known  as  the  Calvert  Agricultural  High 
School,  and  Mr.  H.  O.  Sampson  was  made  the  teacher. 
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Now,  this  dually  became  a  town  euterprise,  and  local  people 
put  money  into  it,  the  county  commissioners  making  an  appropria- 
tion, to  get  the  school  established.  They  were  also  fortunate  in 
finding  a  building  ready  for  their  enterprise,  which  had  been  used 
as  a  denominational  school,  and  which  they  were  able  to  obtain 
at  a  nominal  rent.  The  school  opened  on  the  first  Monday  in 
November,  with  thirty-two  pupils  enrolled,  in  age  from  twelve  to 
eighteen  years.  They  were  arranged  in  two  classes,  the  one  with 
what  would  be  the  first  year  in  a  literary  high  school,  and  the  other 
with  what  would  be  the  seventh  grade  as  a  preparatory  class.  It 
was  thought  that  one  teacher  would  be  enough,  but  the  attendance 
increased  so  fast  that  they  were  soon  obliged  to  secure  an  assistant 
teacher,  the  attendance  finally  reaching  fifty-two. 

This  is  simply  an  example  to  shoAV  you  what  can  be 
done  where  the  people  are  interested  in  agricultural 
education.  That  school  has  the  ordinary  high  school 
course — a  considerable  amount  of  English  and  math- 
ematics, some  literature,  and  science  and  history.  In  the  last 
two  years  they  have  either  a  modern  language,  German  j)erhaps, 
or  Latin  of  they  prefer  it,  and  after  the  pupils  have  completed 
the  course  they  are  entitled  to  admission  to  the  Maryland  Agricul- 
tural College.  Now,  the  agricultural  part  of  the  work  includes  text- 
book studies,  talks  by  the  teacher  supplementing  this,  and  also 
demonstrations  and  experiments  in  practical  agriculture,  tree-grow- 
ing and  pruning,  corn  growing,  stock  judging,  and  so  far  as  possible, 
the  ordinary  studies  are  so  planned  as  to  co-relate  with  the  agri- 
cultural studies,  so  that  with  arithmetic  and  physical  geography, 
they  also  have  agricultural  work.  Then,  during  the  first  year  special 
prizes  were  offered  to  create  more  interest  in  agriculture.  Tlien  an 
agricultural  program  was  given,  in  which  outside  speakers  tried 
to  interest  the  people  in  Farmers'  Institutes.  This  was  held  in 
a  little  town  aboiit  four  miles  from  the  school,  and  the  school 
went  out  there  in  big  farm  wagons,  and  the  boys  showed  how  they 
could  judge  corn  and  stock.  Now,  one  of  the  most  interesting 
things  about  this  school  is  the  number  of  pupils  who  took  no  in- 
terest in  the  ordinary  school  course,  but  when  they  found  something 
doing  in  regard  to  agriculture,  they  came  to  school,  and  became 
greatly  interested,  and  more  than  this,  the  establishment  of  this 
school  has  led  to  the  organization  of  a  large  number  of  elementary 
classes  in  agriculture  in  the  surrounding  schools.  I  wish  I  had  the 
opportunity,  and  could  go  into  this  matter  further  with  you,  and 
tell  you  more  about  this  school,  but  that  will  be  impossible  at  this 
time.  We  will,  of  course,  be  glad  to  giA^e  you  any  information  about 
this  luatter  if  you  will  write  us  about  it. 

These  are,  in  a  general  way,  the  lines  in  which  I  think  we  ought 
to  work;  that  is,  first  in  elementary  schools,  then  by  the  establish- 
ment of  these  secondary  schools,  in  which  agriculture  shall  be 
taught,  and  which  shall  be  chiefly  a  preparation  for  actual  farm 
life,  and,  of  course,  if  you  once  get  these  secondary  schools,  they 
will  be  a  good  preparation  for  our  agricultural  colleges. 

Now,  as  to  the  situation  here  in  Pennsylvania.  I  have  given 
it  a  little  attention,  and  I  tliink  you  are  ready  for  the  advance 
movement  along  the  line  of  rural  education.  You  have,  1  under 
stand,  made  a  very  large  appropriation  for  schools,  and  for  good 
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roads.  Now,  these  two  tbiDgs  go  together.  You  have  jour  high 
schools,  which  you  can  proceed  to  reorganize  for  agriculture,  and 
you  are  re-organizing  your  agricultural  college  with  the  idea  of 
making  it  more  efficient  as  a  college,  and  of  allying  it  more  closely 
with  the  educational  system  of  the  school,  so  it  will  be  able  to  help 
in  this  movement  for  the  improvement  of  rural  education.  You 
are  bringing  into  this  State,  to  the  head  of  the  agriculture  at  your 
State  College,  one  of  the  best  teachers  of  agriculture  in  this  coun- 
try, and  I  am  sure  if  you  are  loyal  to  him,  he  will  do  a  great  work 
here  in  re-organizing  along  these  lines.  The  United  States  has  been 
doing  its  part  to  help  you  by  increasing  the  national  apjjropriations 
to  the  agricultural  colleges  and  schools,  and  to  what  better  use 
can  these  appropriations  be  put  than  to  training  the  teachers  for 
these  elementary  and  secondary  schools,  and  I  understand  that 
the  colleges  in  tliis  State,  like  the  colleges  in  other  states,  is  con- 
sidering a  plan  now  for  carrying  out  that  part  of  the  work.  Among 
other  things  I  understand  you  are  thinking  of  summer  schools  for 
teachers.  Now,  it  is  possible  for  the  intelligent  teacher  in  a  summer 
school  course  to  go  through  all  the  exercises  that  are  contained  in 
this  bulletin,  and  that  is  enough  for  a  year's  work  in  elementary 
agriculture,  so  it  is  possible  to  help  your  teachers  very  greatly  if 
they  will  attend  these  summer  sessions  at  the  Agricultural  Col- 
lege and  get  in  line  with  this  movement  in  education. 

At  this  late  hour  I  will  not  undertake  to  go  further  into  this 
matter.  I  thank  you  for  your  patient  attention,  and  shall  be  glad, 
through  the  Office  of  the  Experiment  Stations,  to  give  you  any  infor- 
mation which  you  judge  may  be  useful  to  you  in  this  great  work. 

The  CHAIRMAN :  The  hour  has  become  late,  but  if  there  is  any- 
thing to  say  in  discussion  of  this  subject,  wo  will  give  ear  to  it. 

DR.  DETRTCH:  A  great  many  persons  apply  to  me  for  informa- 
tion regarding  agriculture,  and  I  find  that  the  whole  situation  is 
related  to  the  education  which  boys  receive  in  our  public  schools. 
It  is  a  mystery  to  me  that  there  are  so  many  poor  scholars  come 
out  of  our  public  schools.  I  have  time  and  again  tried  to  get  gradu- 
ates of  our  public  schools,  or  students,  to  p>arse  a  sentence  of 
twelve  ordinary  words,  but  they  were  unable  to  do  so  according 
to  the  common  rules  of  English  grammar.  What  is  the  reason? 
Why  are  they  unable  to  parse  a  simple  English  sentence?  Simply 
because  the  children  are  not  taught  in  the  fundamentals.  I  have 
four  boys  on  the  farm  today.  They  make  no  effort  to  advance  any- 
thing. Their  spare  time  is  passed  in  novel  reading  or  playing  crap. 
They  have  no  time  to  improve,  or  to  experiment,  ot  to  study  agri- 
culture. Yet  these  boys  expect  to  be  farmers.  But  what  kind  of 
farmers  will  they  make?  I  tell  you,  that  the  trouble  is  with  the  pub- 
lic schools  of  today.  The  teaching  is  superficial^  and  little 
attention  is  paid  to  the  fundamental  part  of  a  boy's  education. 
Now%  these  boys  who  expect  to  be  farmers  should  be  taught  well 
in  the  fundamentals  and  have  the  first  principles  of  agriculture 
instilled  into  their  hearts  and  minds,  instead  of  passing  their  time 
reading  novels  and  emulating  Wild  West  shows,  they  want  to 
-  study  Hoard's  Dairyman,  the  New  York  Agriculturist, 'The  Farm 
Bnlletinsi,  and  other  good  and  profitable  publications  of  the  same 
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class.  Instead,  they  get  a  little  I.atin,  a  little  literature,  and  mighty 
little,  too,  and  less  of  something  else,  and  instead  of  becoming 
"Sons  of  Thunder"  they  become  "Sons  of  Mush." 

You  talk  about  changing  the  schools  we  have  in  the  country  to 
arouse  an  interest  in  agriculture.  It  is  the  city  boy  who  needs 
agriculture  just  as  much  as  the  country  boy.  You  can't  take  any 
man,  put  the  books  before  him,  talk  to  him  about  farming,  and  make 
a  farmer  out  of  him.  His  heart  and  mind  must  be  in  the  work  first, 
and  he  must  be  grounded  in  the  rudiments  of  the  work.  Whether 
in  agriculture,  music,  or  anything  else,  it  is  the  same.  The  skill- 
ful pianist  must  first  know  the  rudiments  of  music;  the  successful 
farmer  the  rudiments  of  farming.  But  the  schools  of  today  are 
teaching  them  stuff  that  will  do  them  just  as  much  good  as  that 
famous  old  classic  ''Old  Mother  Hubbard,"  or  "Grimm's  Fairy 
Tales,"  and  then  you  wonder  why  so  many  of  the  boys  go  astray! 
I  wonder  they  are  as  good  as  they  are. 

The  CHAIRMAN:  We  will  now  have  another  musical  selection, 
and  then  stand  adjourned  until  tomorrow  morning  at  9  o'clock, 
and  please  remember,  gentlemen,  that  9  o'clock  comes  just  sixty 
minutes  before  10. 

The  Wolfe  family  played  another  selection  on  piano  and  cornets, 
after  which  the  meeting  adjourned  until  Thursday  morning. 


Thursday  Morning,  June  6,  1907,  9  o'clock  A.  M. 
The  meeting  came  to  order  with  Mr.  S.  F.  Barber  in  the  Chair. 

The  CHAIEMAN:  We  will  take  up  the  topics  in  their  regular 
order,  and  the  first  speaker  this  morning  will  be  Prof.  Van  Norman, 
of  State  College,  who  will  speak  to  us  on  "On  What  Does  the 
Quality  of  Butter  Depend?" 

Pro."  Van  Norman  read  his  paper  which  is  as  follows: 

ON  WHAT  DOES  THE  QUALITY  OF  BUTTER  DEPEND? 


By  Pbof.  H.  K.  Van  Noriian.  State  College.  Pa. 


Mr.  Chairman:  As  I  sat  here  yesterday  and  heard  our  chemists 
tell  of  the  development  in  the  study  of  soils,  of  the  need  of  lime 
and  the  best  methods  of  fertilizing  the  soil,  heard  our  horticul- 
turists speak  of  the  problems  that  are  still  unsolved  in  that  depart- 
ment, and  then  think  of  one  of  our  Experiment  Stations  closing 
its  dairy  department,  and  abandoning  the  machinery  because  the 
important  problems  in  dairying  have  been  solved.  It  seems  like 
presumption  for  me  to  come  here  and  try  to  talk  to  these  educators 
on  butter-making,  and  that  to  speak  on  the  subject  as  outlined 
would  bore  you.  There  are  some  things  that  I  vs^ould  call  to  your 
attention. 

The  more  I  study  the  situation  the  more  I  am  impressed  with  the 
excellent  home  markets  ther<'  are  for  tirst-class  dairy  products 
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ill  i'eimsjlvania.  Oue  of  the  tbiugs  that  i  thiuk  should  be  changed 
is  the  seif-satisfactioii  of  our  butter-makers  with  the  product  they 
are  putting  out.  Because  there  is  such  a  demand  for  our  butter, 
a  great  deal  of  it  is  sold  direct  to  the  consumer,  and  he  becomes 
used  to  that  particular  brand,  faults  and  all,  but  when  the  butter- 
maker  takes  that  same  butter  to  the  Butter  Shows,  such  as  Chicago 
and  St.  Louis,  our  Pennsylvania  butter  does  not  get  a  very  favor- 
able score.  This  is  a  condition  that  should  be  changed,  and  I  believe 
it  can  be  changed  to  the  advantage  of  all.  We  have  started  at  our 
college  an  educational  butter-scoring  contest,  in  which  we  have 
invited  butter-makers  all  over  the  State  to  join.  This  work  is  in 
charge  of  a  man  who  has  had  ten  or  fifteen  years  experience  in 
successful  butter-making;  he  is  not  an  experimenter  or  beginner, 
but  has  made  butter  and  managed  creameries  in  other  states,  and 
has  been  a  judge  at  the  National  Shows.  His  judgment  is  so 
accurate  that  he  is  universally  accepted  as  a  butter  judge  by  our 
associations  of  creamery  men.  He  has  recently  accepted  a  salary 
of  more  than  |4,0UO  a  year  to  buy  butter,  because  he  knows  what 
butter  is. 

Now,  just  as  an  example  of  the  attitude  of  some  Pennsylvania 
butter-maljers,  take  a  case  that  occurred  recently.  A  sample  of 
butter  sent  in  did  not  score  up  well.  The  maker  is  provoked,  and 
writes,  "I  never  made  any  butter  below  ninety,  and  I  have  been  a 
butter-maker  for  fifteen  years.  I  don't  believe  your  judge  knows 
good  butter."  Tliat  is,  of  course,  an  extreme  case,  but  as  I  get 
better  acquainted  with  our  State,  I  find  that  there  are  others  who 
take  the  same  jiosition  to  a  greater  or  less  extent.  If  a  man  is 
perfectly  satisfied  with  his  butter  as  it  is,  there  may  not  be  any 
need  to  change  it;  we  leave  that  to  you.  But  when  that  butter, 
either  farmers'  or  creamery,  comes  out  to  the  Convention,  it  does 
not  fare  so  well.  The  low  scores  are  rather  embarrassing  to 
those  of  us  who  are  anxious  to  have  our  State  make  a  good  showing 
wlien  compared  with  Wisconsin,  Minnesota,  etc. 

Here  are  some  of  the  faults  of  our  butter:  First,  an  unnecessary 
amount  of — in  good,  plain  English — manure,  due  to  lack  of  clean- 
liness in  stables  and  milking.  If  you  will  clean  up  the  cows  the 
butter  will  be  just  as  acceptable  to  the  trade,  and  will  fare  better 
at  the  Conventions  and  National  Dairy  Shows.  Pennsylvania  butter- 
makers  can  produce  just  as  good  butter  as  any  other  state.  Some 
are  doing  it;  others  can.  The  trouble  is  that  we  lack  the  uniformity 
which  comes  from  comparing  our  own  make  with  others.  When 
I  sit  down  in  my  little  room  and  make  butter,  and  see  no  butter 
except  what  I  make  myself,  I  have  no  means  of  judging  wherein 
I  fail  or  excel.  My  judgment  is  one-sided.  That  is  the  trouble  with 
most  of  our  butter-makei's. 

What  I  want  in  a  judge  is  a  man  who  is  brought  into  contact 
with  different  kinds  of  butter  regularly.  He  needs  the  variety  and 
practice  to  keep  his  judgment  accurate. 

One  fault  I  find  with  much  of  the  creamery  butter,  as  well  as  the 
farmer's  butter,  is  that  the  cream  is  allowed  to  get  too  old.  Our 
farmers  hold  their  cream  at  home  for  one  or  two  days  before  they 
deliver  it  to  the  creamery,  and  then  the  butter  made  from  it  has 
an  old  flavor,  as  the  butter-maker  calls  it,  and  it  is  a  flavor  we  do 
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not  want.  The  cream  can  be  kept  two  days  and  kept  in  good  condi- 
tion if  kept  quite  cold,  but  it  is  not  wise  to  do  this,  as  a  rule.  The 
same  thing  holds  true  on  the  farm,  where  only  a  limited  amount  of 
butter  is  made,  and  it  takes  two,  three,  four  or  eA^en  five  days  to 
collect  enough  cream  for  a  churning.  The  facilities  for  holding 
that  cream  and  keeping  it  in  good  condition,  are  not  as  favorable 
as  we  should  have  them.  Therefore  the  cream  is  not  kept  cold, 
and  is  subjected  to  the  odors  of  the  cellar  and  of  the  cooking,  of 
the  washing,  and  of  that  boiled  cabbage  dinner  that  we  sometimes 
have,  and  the  result  is  unfortunate  in  the  butter.  I  do  not  believe, 
though,  that  it  is  necessary  to  speak  more  of  these  things  to  you 
people  who  attend  Institutes. 

Then,  there  is  the  relation  of  the  bacteria  to  the  quality  of  the 
butter.  I  sometimes  think  we  hear  too  much  on  this  subject  of 
bacteria,  or,  perhaps,  not  so  much  hear  too  much  as  hear  it  with  lack 
of  sufficient  understanding.  Bacteria  have  a  great  deal  to  do  with 
the  quality  of  the  butter.  They  are  minute  forms  of  plant  life; 
they  are  subject  to  the  laws  of  plant  growth,  such  as  food,  moisture 
and  temperature,  some  other  plants  on  the  farm.  Whether  you 
have  wheat  or  corn  or  oats  depends  upon  how  you  treat  the  soil 
and  what  seed  is  allowed  to  grow.  These  bacteria  are  everywhere, 
and  whether  they  are  good  or  bad  depends  ui>ou  Avhether  we  control 
them  or  not.  It  depends  on  ourself  whether  wheat  or  weeds  pre- 
dominate in  our  fields. 

Some  of  these  bacteria  produce  the  acid  of  sour  cream;  some 
produce  alcohol  in  the  wine,  acid  in  the  cider  to  make  vinegar,  and 
some  produce  -the  butter  flavor.  These  things  we  thoroughly  under- 
stand, but  I  find  we  do  not  appreciate  the  importance  of  preventing 
the  action  of  undesirable  forms.  One  of  the  most  undesirable 
forms  is  the  one  I  referred  to  a  few  minutes  ago,  associated  with 
the  manure. 

The  understanding  of  this  bacteria  problem  has  given  us  in  our 
dairy  work  the  use  of  "starters,"  so  called.  To  the  small  dairyman 
who  is  making  butter  from  five,  six  or  eight  cows,  this  is  probably 
of  little  interest,  but  to  the  farmer  who  is  aiming  to  do  business 
with  a  dozen  or  perhaps  thirty  or  forty  cows,  and  making  a  business 
of  supplying  a  high  grade  butter  to  a  critical  trade,  it  means 
something.  To  these  people  it  is  a  question  of  supplying  the  kind 
of  flavor  they  want  in  the  butter.  These  "starters"  are  prepared 
in  a  laboratory,  and  there  are  firms  that  make  a  business  of  supply- 
ing them.  Some  of  them  include  two  or  three  different  species  of 
bacteria,  others  only  one.  In  judging,  we  often  find  a  piece  of  butter 
that  has  a  very  pleasant  aroma  to  the  nose,  or,  as  the  butter  judge 
says,  a  nice  nose  flavor.  But  when  you  come  to  taste  it  on  the 
palate,  it  has  very  little  flavor.  And  then  the  reverse  is  true; 
when  you  try  for  the  aroma  it  has  none,  but  it  has  a  very  pleasant 
taste.  Some  of  our  makers  of  cultures  have  tried  to  combine  the 
two  species  with  very  good  results. 

I  believe  that  to  the  farmer  making  a  considerable  amount  of 
butter,  the  "starters"  may  be  useful  if  he  is  having  difficulty  in 
securing  uniform  results,  though  ordinarily  he  will  not  find  them 
justifying  the  extra  labor  required  to  properly  propagate  them. 
We  cant  lay  down  any  rule,  because  the  man  who  lay^  down  an 
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iron-clad  rule  generally  runs  against  a  snag,  but  1  would  say  that 
a  judicious  use  of  "starters"  when  necessary  is  a  good  thing. 

The  first  principle  in  our  butter-making  is  to  have  a  clean,  raw 
product  and  control  the  changes  during  the  ripening  of  the  cream 
so  as  to  get  the  desired  results.  The  market  has  changed  in  the  last 
few  years,  and  today  it  wants  a  milder-flavored  butter  than  formerly. 
When  we  say  "milder,"  we  mean  one  in  which  fermentation  during 
ripening  of  the  cream  has  not  gone  so  far.  First,  the  cream  becomes 
slightly  sour,  then  it  becomes  ripe,  then  over-ripe.  The  difference 
is  in  the  degree  of  fermentation,  and  the  market  today  wants  a 
mild-flavored  butter,  one  that  is  not  raucid  or  from  over-ripe  cream. 

There  is  another  change,  the  building  of  storage  houses  to  store 
our  summer  make  of  butter.  The  inability  of  the  butter-makers 
to  produce  enough  for  the  market  at  certain  seasons,  has  given 
us  the  storage  butter.  Such  part  of  the  great  middle  classes  as  are 
Avilling  to  pay  only  a  moderate  price  for  butter  are  using  it,  but 
a  growing  class  of  people  are  looking  for  a  fresh  butter  with  a  flavor 
that  can  only  be  gotten  within  a  short  time  after  it  is  made,  and 
I  want  to  impress  upon  you  particularly  the  necessity  of  uniformity 
of  quality,  especially  during  the  winter,  so  that  the  people  who  want 
this  extra  good  butter  can  have  it.  There  are  many  people  who  are 
willing  to  pay  from  thirty-five  to  forty-five  cents  the  year  round 
for  their  butter.  Make  it  right,  and  then  find  the  people  who  are 
willing  to  pay  that  price.  It  can  be  done  without  much  trouble. 
And  keep  it  uniform  in  quality  from  day  to  day.  Better  have  it 
score  eighty-nine  steadily  than  "jump  froni  eighty-nine  to  ninety-one 
or  ninety-two  or  ninety-three,  and  then  back  again  to  eighty-nine. 

There  is  a  great  market  in  this  State  for  more  of  this  high  grade 
butter,  and  the  butter  Pennsylvania  makes  does  not  supply 
more  than  one-third  of  what  we  consume.  We  have  always  markets 
right  close  at  home,  and  a  large  part  of  our  butter  goe^s  direct  to 
the  consumer  without  the  intervention  of  any  middleman. 

The  increasing  demand  by  the  people  of  Philadelphia  for  a  high 
class  market  milk  has  induced  the  Pennsylvania  Railroad  to  extend 
its  milk  shipping  district  from  something  like  sixty  miles  to  one 
hundred  and  fifty  miles.  Pennsylvania  had  au  increase  in  popula- 
tion of  about  230,000  last  year,  much  of  it  being  due  to  foreign  immi- 
gration. They  must  all  be  fed,  if  they  only  use  a  half  a  cupful  of 
milk  a  day;  or  they  may  use  a  pint.  At  anv  rate  they  must  be  fed 
And  this  increased  consumption  of  milk  diminishes  the  sources  of 
butter  supply,  and  gives  us  the  proportionate  increase  in  price  for 
a  high  grade  article  produced  nearby. 

Some  of  the  people  who  are  making  butter  that  commands  reg- 
ularly five  cents  a  pound  over  the  market  price  come  home  from 
St.  Louis  and  the  National  Shows  with  a  poor  score  Still  thev 
get  five  cents  above  the  market  price.  Whv?  Because  their 'trade 
has  become  educated  to  that  kind  of  butter.  I  have  known  people 
who  get  regularly  two  rents  above  the  market  price  to  tell  me  that 
when  they  send  their  butter  into  the  open  market  thev  fall  four 
cents  below  it.  Why?  Partly  because  the  market  was  supplied 
and  did  not  need  it,  and  partly  because  it  was  not  the  kind  the 
market  calls  for.  New  York.  Philadelphia,  Chicago,  Baltimore,  all 
want  the  best.    When  you  go  into  the  open  market  and  demand  at 
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least  market  price  for  vour  article,  it  must  compare  favorably  with 
the  accepted  staudard."  1  believe  it  is  possible  to  make  a  butter 
that  will  score  high  iu  our  Dairy  Shows  and  ou  the  opeu  market, 
yet  command  the  attention  of  that  class  of  trade  which  will  pay 
a  premium  above  market  prices  for  that  which  pleases. 

The  commonest  faults  are  stable  taints,  old  milk  and  cream,  over- 
ripe cream  that  is  held  too  long  before  churning. 

SECRETARY  MARTIN :  You  speak  of  butter  coming  from  places 
where  they  get  four  and  five  cents  above  the  market  price,  and  then 
when  that  butter  comes  into  the  open  market,  it  sometimes  fails 
to  receive  recognition.  Now,  the  question  I  want  to  ask  is  this: 
If  the  market  condition  is  the  gauge  by  which  this  butter  is  to  be 
scored,  what  is  wrong  Avith  those  special  customers  who  take  this 
butter  at  the  advanced  price? 

PROF.  VAN  NORMAN:  The  same  thing  that  is  true  when  a  boy 
will  always  swear  that  mother's  cooking  is  the  best  there  ever 
was,  even  though  the  bread  is  heavy  and  the  potatoes  soggy. 

SECRETARY  MARTIN:  Do  you  believe  these  special  customers 
in  the  city  do  that? 

PROF.  VAN  NORMAN:  1  know  it.  They  have  grown  to  like 
it,  and  stay  right  by  it.  We  find  that  over  and  over,  but  I  am  not 
saying  it  is  wrong 'to  be  like  that  boy,  though. 

SECRETARY  MARTIN:  You  speak  of  the  nose  aroma,  and 
the  aroma  of  the  palate;  is  there  any  way  by  which  these  can  be 
combined? 

PROF.  VAN  NORMAN:  We  pay  very  little  attention  to  it.  I 
simoly  spoke  of  it  to  illustrate  the  fact  that  there  are  different  stages 
of  growth.  The  market  itself  does  not  pay  much  attention  to  that 
aroma.   It  goes  on  an  established  standard. 

MR.  EIGHTY:  Are  they  any  different  bacteria  that  produce  these 
different  aromas? 

PROF.  VAN  NORMAN:  The  probability  is  that  they  are.  The 
one  is  due  to  the  acid,  and  the  other  to  the  lack  of  acidity.  In 
spite  of  the  fact  that  it  has  been  claimed  that  we  know  all  there 
is  to  be  known  about  butter,  there  are  quite  a  few  things  we  don't 
know  at  all. 

MR.  HALLOWELL:  You  spoke  of  the  ripening  of  the  cream. 
How  long  should  be  allowed  for  ripening  the  cream  for  churning? 

PROF.  VAN  NORMAN:  Do  you  mean  when  you  have  a  starter? 

MR.  HALLOWELL:  A  home-made  starter. 

PROF.  VAN  NORMAN:  As  a  general  principle  this  is  true;  the 
sooner  butter  can  be  made  the  better.  It  takes  from  twelve  to 
eigliteen  hours  to  form  the  acidity  we  want.  If  you  set  it  away 
it  should  have  reached  the  desired  acidity  by  churning  time  the  next 
morning.  Now,  if  it  has  not,  and  you  find  it  necessary  to  churn 
this  crc^am,  you  can  get  Ihe  desii-ed  acidity  by  adding  a  starter. 


151 


If  the  bacteria  are  not  in  the  cream  when  yon  start,  you  must  add 
a  starter. 

MK.  HALLOWELL:  What  meaus  would  you  recommend  for 
deciding  whether  the  cream  has  arrived  at  the  proper  degree  of 
acidity? 

PROF.  VAN  NOEMAN;  There  are  three  alkali  tests  on  the  mar- 
ket, but  the  amount  of  trouble  in  using  them  would  hardly  justify 
their  use.  To  the  farmer  who  is  making  enough  butter,  I  would 
suggest  that  he  get  one  in  the  house  and  take  fifteen  or  twenty 
minutes,  three  times  a  day,  to  test  the  amount  of  acidity.  The 
farmer  who  is  simply  churning  a  small  amount  of  butter  could 
hardly  afford  to  take  the  time  to  use  it. 

A  Member:  This  starter,  will  it  keep,  and  where  can  you  get  it? 

PROF.  VAN  NORMAN:  Most  of  them  require  to  be  used  right 
away,  but  there  is  one  put  up  by  Chrishanseu  &  Co.,  at  the  Chris- 
hansen  Butter  Laboratory,  Little  Falls,  N.  Y.,  in  a  dry  form,  that 
will  keep  for  a  few  weeks. 

MR.  MILLER:  Dr.  Detrich  makes  certified  milk  under  skillful 
and  specific  conditions.  If  certain  buyers  demand  certified  milk, 
will  certified  butter  also  be  made,  and  how? 

PROF.  VAN  NORMAN:  Well,  I  know  men  who  are  getting  forty- 
five  cents  wholesale  when  others  are  getting  twenty-five  cents  retail, 
but  I  don't  know  whether  the  butter  is  sold  as  certified  butter  or 
not.  Certified  milk  is  simply  milk  that  is  guaranteed  to  be  pure 
and  clean,  and  I  do  not  see  why  certified  butter  should  not  be  the 
same. 

MR.  MILLER:  Can  Prof.  Van  Norman  explain  the  alleged  mar- 
ket superiority  of  creamery  butter,  in  value,  over  that  made  by 
the  careful  and  experienced  housewife;  and  is  there  not  a  vastly 
greater  aggregation  of  bacteria  present  in  the  manufacture  of  cream- 
ery butter  than  in  the  individual  manufacture  thereof? 

PROF.  VAN  NORMAN:  Because  we  can  go  into  the  market  and 
buy  a  thousand  pounds  of  it  today,  and  again  tomorrow,  and  it  will 
be  the  same  thing.  They  make  a  business  of  it,  and  arrive  at  a 
degree  of  uniformity.  On  the  other  hand,  when  the  housekeeper 
makes  it,  she  makes  it  as  a  side  line,  and  it  is  likely  to  lack  uni- 
formity. 

SECRETARY  MARTIN:  Is  it  true,  or  not.  that  the  special 
butter-maker  at  home  commands  the  highest  price  in  the  market? 

PROF.  VAN  NORMAN:  Yes;  and  she  also  commands  the  lowest. 

PROF.  MARTIN:  What  is  the  average? 

PROF.  VAN  NORMAN:  Well,  the  general  average  paid  for  coun- 
try butter  by  the  hucksters  is  from  eighteen  to  twenty  cents  while 
creamery,  as  a  rule,  will  bring  twentv-eiglit  or  twenty-nine.  Chester 
county  people  are  getting  from  forty-nine  to  fiftv  or'sixtv  cents,  but 
these  people  have  attained  a  uniformity,  and  besides. "it  is  some- 
tlnng  like  buying  at  Marshall  Fields',  in  Chicago— I  don't  know 
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what  your  Eastern  store  of  the  same  type  is — you  pay  a  slightly 
higher  price  for  the  name. 

SECRETARY  MARTIN:  Are  the  men  who  score  that  butter 
representatives  of  the  large  creameries,  or  are  they  individuals? 

PROF.  VAN  NORMAN:  The  most  expert  judges  are  the  men 
who  purchase  continually  a  ton  of  butter  a  day,  and  they  arrive 
at  their  standard  of  excellence  by  noting  the  kind  of  butter  that 
pleases  the  largest  number  of  critical  people.  They  become  so 
expert  that  they  can  tell  almost  by  looking  at  it  whether  it  is 
the  kind  of  butter  they  want  or  not.  But  a  man  must  be  able  to 
score  butter,  must  not  only  be  able  to  judge  butter,  but  must  be  able 
to  express  that  knowledge  mathematically.  Now,  you  can  go  into 
any  place  where  they  buy  butter  in  large  quantities  and  find  ten 
men  who  can  select  the  best  butter,  but  probably  not  one  out  of 
the  ten  could  express  it  mathematically.  There  are  probably  six 
men  in  the  United  States  today  who  are  expert  in  both  phases  of 
the  question. 

DIRECTOR  MARTIN:  Are  they  not  men  experienced  in  handling 
butter  commercially  from  the  ditferent  creameries? 

PROF.  VAN  NORMAN :  Yes. 

SECRETARY  MARTIN:  And  is  it  not  possible  that  the  basis 
on  which  they  judge  this  butter  is  due  rather  to  the  standard 
of  the  creameries  than  to  what  the  butter  really  is? 

PROF.  VAN  NORMAN :  That  standard  is  fixed  by  the  standard 
of  the  men  to  whom  they  sell  this  butter.  Now,  clean  butter, 
made  from  clean  milk,  is,  of  course,  the  standard  of  perfection, 
and  the  man  Vv'ho  produces  this,  of  course,  sets  the  standard. 
Out  in  Minnesota,  where  they  make  the  best  butter,  their  standard 
is  high,  and  it  is  a  common  saying  there  that  if  John  Solly  asked 
the  farmers  to  put  socks  on  their  cows  they  would  do  it,  but  then 
their  butter  scores  up  to  ninety-eight  and  ninety-nine  as  a  general 
average.  Those  butter  bu.yers  size  up  their  customers  at  a  glance, 
and  out  of  all  the  various  grades  they  will  almost  infallibly 
pick  the  one  that  suits  his  trade. 

PROF.  COOKE:  You  said  that  upon  the  ripening  of  the  cream 
depends  the  quality  of  the  butter,  and  that  the  country  is  beginning 
to  demand  a  milder-flavored  butter;  also  that  the  color  of  the 
butter  is  made  when  the  milk  is  turned  from  the  cow  to  butter. 
Now,  why  not  combine  these  three  and  get  a  sweet  cream  butter? 

PROF.  VAN  NORMAN:  Because  the  public  has  not  yet  gotten 
to  the  point  where  it  wants  the  flavor  that  comes  from  a  sweet 
cream.  The  "Dewdrop"  is  a  butter  made  from  sweet  cream,  with- 
out ha^ing  any  salt,  but  there  is  a  larger  percentage  of  loss  that 
way.  They  get  a  high  price  for  it.  If  you  have  the  people  who  want 
it,  and  can  make  it,  and  make  it  uniform,  it  might  be  all  right,  but 
there  is  one  thing  to  bear  in  mind:  If  the  cream  is  not  quite  clean, 
this  butter  will  show  it.  Mrs.  Rorer,  in  New  York  state,  supplies 
to  a  certain  trade  from  eight  to  ten  thousand  pounds  of  butter  a 
year,  which  is  made  of  ripened  cream,  but  iinsalted.  However, 
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unsalted  butter  must  be  absolutely  cleuu.  iSalt  helps  to  disguise 
the  uncleanliness.  ^ 

ME.  MILLER:  Is  not  most  of  the  so-called  "sweet"  butter  made 
from  sour  cream? 

PROF.  VAN  NORMAN:  Most  of  the  '"sweet  butter"  is  simply 
ripened  cream  butter  unsalted,  and  then  there  is  the  "Dewdrop," 
made  from  sweet  cream,  unsalted. 

MR.  HALLO  WELL:  Now,  in  an  ordinary  family,  where  only  a 
few  cows  are  kept,  they  can't  ripen  the  cream  and  do  churning  as 
often  as  it  should  be  done.  Now  would  you  advocate  holding  that 
cream  until  there  is  enough  for  a  churning,  and  then  ripening  it 
in  from  twelve  to  eighteen  hours? 

PROF.  VAN  NORMAN:  In  a  general  way,  I  would  keep  the  cream 
cold,  just  as  cold  as  you  can  possibly  keep  it,  until  you  have  enough 
for  a  churning,  and  then  expose  it  to  a  temperature  of  seventy  or 
seventy-five  degrees,  and  hold  it  at  that  temperature  for  twelve 
or  eighteen  hours,  until  the  cream  is  cloudy  and  of  the  desired 
sourness  and  thickness,  and  then  cool  it  down,  and  hold  it  at  the 
churning  temperature  for  one  or  two  hours.  Now,  it  may  be  that 
if  it  is  left  exposed  to  the  heat  of  the  furnace  all  night,  the 
temperature  may  go  down  from  seventy-tive  to  fifty  or  sixty  in 
the  course  of  four  or  five  hours.  In  such  a  case  it  can  be  warmed 
up  again.  In  ripening  under  these  conditions  I  have  found  it  very 
satisfactory  to  take  a  can  ten  or  twelve  inches  in  diameter,  holding 
as  much  cream  as  you  want,  close  it  up,  and  set  it  in  a  still  larger 
can  of  water,  and  put  that  on  top  of  the  stove.  In  that  way  you 
can,  by  watching,  keep  it  at  the  right  temperature  for  from  twelve 
to  twenty  hours. 

MR.  HALLOWELL:  Should  the  cream  be  area  ted  before  it  is 
put  in? 

PROF.  VAN  NORMAN:  Not  necessarily,  if  you  tarn  the  cream 
well  in  the  can.  This  areation  can  be  simply  done  by  setting  it  in 
a  can  of  cold  water.  It  is  not  necessary  to  have  an  areator.  It  is 
not  necessary  to  go  to  that  extra  work  and  expense. 

MR.  DAVIS:  Is  there  any  way  to  overcome  the  flavor  of  garlic 
in  the  milk?  I  understand  that  there  are  some  portions  of  the 
State  that  suffer  extensively  from  this. 

PROF.  VAN  NORMAN:  I  don't  know  of  anv— I  wish  I  did— 
except  possibly  to  Pasteurize  the  milk  every  dav  at  a  pretty  high 
temperature,  and  keep  it  open  so  that  the  gases  may  escape. ' 

])R.  DETRTCH:  As  you  are  talking  of  garlic,  I  want  to  sav  that 
one  of  the  worst  things  we  have  to  contend  with  on  the  farm  we 
are  now  working  is  this  very  garlic.  What  is  known  as  the  soiling 
system  has  actually  helped  us  more  than  anvthing  else.  Two  years 
ago  the  fields  were  almost  purple  with  garlic,  and  while  we  "have 
managed  to  get  rid  of  a  good  deal  of  it,  there  is  still  enough  of 
it  there  to  cause  us  no  uneasiness  over  its  scarcity. 

Now,  then,  we  never  feed  the  cow  until  after 'she  is  milked,  and 
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tlieu  we  I'oed  her  ensilage  and  bv  pruduets,  but  we  always  feed 
her  after  she  is  milked,  and  then  we  always  test  that  milk  to  make 
sure  that  there  is  no  garlic  in  it,  because  I  certify  all- my  milk, 
.and  I  defy  you  to  taste  any  garlic  in  that  milk.  I  have  told  my 
men  time  and  again  never  to  feed  until  they  are  done  milking. 
AVhen  I  began  \^  ork  on  "Harvest  Home  Farm"  it  was  the  dirtiest, 
weediest  ])lace  you  ever  saw.  I  had  practically  nothing  but  weeds 
and  nettle  to  begin  on.  Garlic  and  sorrel  grew  everywhere.  We 
cleaned  out  the  Aveeds  and  then  took  six  jjonnds  of  clover,  five  of 
timothy,  one  of  red  top  and  one  of  alsice  to  the  acre,  and  spread 
it  on  and  turned  it  under.  You  may  think  this  is  extraordinary, 
but  we  are  getting  rid  of  the  weeds  and  other  undesirable  things, 
and  are  making  a  fine  fertile  farm  out  of  it.  Today  I  am  sur- 
prised at  the  results  on  that  farm. 

A  Member:  How  do  you  pasture?        ■  ■ 

DR.  DE'TRICH:  Never  pasture;  I  would  not  pasture  a  cow 
if  I  had  more  pasture  than  I  knew  what  to  do  with;  I  would  turn  it 
into  ensilage. 

MR.  MILLER:  The  Doctor  states  that  the  soiling  system  has 
greatly  assisted  him  on  his  Chester  county  farm,  in  the  elimination 
of  garlic  and  other  odors  from  the  milk.  Will  Dr.  Detrich  please 
state  whether,  in  his  opinion,  ensilage  provender  will  aid  in  the 
rejection  or  extinction  of  noxious  odors  from  milk?  And  is  this 
the  case  more  certainly  and  effectually  than  in  the  case  where  no 
ensilage  is  given  to  the  cow? 

DR.  DETRTCH:  Yes,  sir;  it  is. 

PROF.  VAN  NORMAN:  I  want  to  emphasize  the  importance  of 
keeping  cows  off  the  pasture  the  last  few  hours  before  milking, 
and  raising  a  great  deal  of  ensilage  for  them.  You  will  find  a 
vast  improvement  in  the  quality  of  your  milk  if  this  is  done. 

The  Dairy  Union  meeting  has  been  set  for  January  14,  15  and 
IG,  1908,  at  Wilkes-Barre,  and  for  those  of  you  who  are  interested 
in  dairying,  we  will  have  two  full  days  of  discussion  on  subjects 
of  interest.  We  shall  be  pleased  to  see  you  all  there. 

MR.  COWAN:  I  would  like  to  ask  the  gentleman  what  kind  of 
churn  he  would  recommend? 

PROF.  VAN  NORMAN:  Generally  speaking,  any  churn  that  will 
move  the  cream;  what  we  want  is  concussion,  and  the  kind  of  churn 
that  gives  you  the  best  concussion  is  what  you  want,  regardless  of 
the  style  of  it.  And  you  will  want  to  see  that  it  is  large  enough  so 
that  you  need  not  fill  it  over  one-third  full. 

A  Member:  Is  it  not  a  fact  that  where  the  cream  adheres  to 
the  sides  of  the  churn  there  is  a  considerable  loss  of  good  cream? 

PROF.  VAN  NORMAN:  There  is  the  trouble  with  some  people; 
that  is  due  more  to  filling  the  churn  too  full  than  the  kind  of  churn 
you  use. 

PROF.  MA  IRS:  Dr.   Detrich,  you  said  that  you  found  the  soiling 


system,  together  \Yith  your  eusilage  fed  euw,  i)ractieally  eliminates 
tiie  garlic  odor  from  the  milk? 

DR.  DETRICH:  If  you  take  your  ensilage  at  the  proper  time, 
cut  it  just  when  it  begins  to  bloom,  and  cut  it  about  one  and  a 
quarter  inches;  if  you  take  it  ahead  of  the  proper  time  you  have 
destroyed  the  advantage  of  gathering  from  that  field;  but  if  you 
take  your  ensilage  just  right,  and  feed  it  after  milking,  you  will 
never  have  the  flavor  in  that  milk. 

PROF.  VAN  NORMAN:  The  Illinois  Experiment  Station  gath- 
ered statistics  in  reference  to  this  garlic  flavor  from  over  three  hun- 
dred different  people,  and  it  was  found  that  anything  that  gives 
the  milk  a  desirable  flavor  should  be  fed  before  milking;  and  any- 
thing that  gives  it  an  undesirable  flavor  should  be  fed  afterwards. 

MR.  BARBER:  I  wish  to  say  that  I  can  bear  out  what^has  been 
said  in  regard  to  silage.  I  find  that  cattle  will  do  better  on  silage 
than  in  the  field,  and  silage,  if  properly  fed,  will  eliminate  the  odor 
of  garlic. 

MR.  HALLOWELL:  Why  is  it  that  your  cows  will  increase  in 
milk  if  you  turn  them  from  silage  to  pasture?  Mine  will  for  six 
weeks  after  I  turn  them  out. 

PROF.  VAN  NORMAN:  Well,  I  suppose  there  is  no  food  for 
the  cows  better  than  good  pasture,  and  no  doubt  when  they  are 
turned  out  they  are  happy  and  eat  a  good  deal. 

MR.  HALLOWELL:  Then  there  is  no  better  food  than  good 
grass? 

PROF.  VAN  NORMAN:  Take  the  results  of  two  or  three  acres 
of  grass  and  watch  them. 

IMR.  HALLOWELL:  How  about  the  field  Uiat  is  no  good  for 
crops? 

PROF.  \'AN  NORMAN:  I  would  pasture  it.  We  can't  lay  down 
a  rule  for  everyone  to  follow,  and  each  one  must  follow  out  what 
is  best  for  him  in  the  matter. 

DR.  DETRICH:  What  is  he  going  to  do  the  other  forty-six 
weeks  if  he  has  only  six  weeks  of  pasture? 

PROF.  VAN  NORMAN:  Then  he  will  have  to  depend  upon 
silage. 

A  Member:  I  think  the  great  change  in  putting  cattle  out  to 
pasture  is  exercise.  I  believe  if  we  gave  our  cattle  a  little  more 
exercise  we  would  have  better  results. 

MR.  PEACHEY:  Now,  my  cows  don't  act  like  Brother  Hallowell's; 
they  don't  increase  in  going  from  silo  to  pasture. 

A  Member:  Now,  I  have  some  silo  that  I  wish  to  keep.  TVhat  is 
the  most  economical  wav  to  seal  this  silo  up  until  we  want  to  use 
it? 
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ME.  BAKBEE;  Let  it  seal  over  of  itself,  and  tlieu  throw  a  light 
cover  on  it. 

A  Member:  But  won't  1  lose  too  much  that  way? 

ME.  BABBEE:  No;  I  have  never  found  it  so. 

ME.  HALLOWELL:  I  drop  feed  when  I  turn  my  cows  out  to 
pasture;  I  find  my  cows  are  better  on  pasture  alone  than  on  ensilage 
and  pasture. 

PEOF.  MABSEY:   \Mien  do  you  use  your  ensilage? 
ME.  HALLOWELL:  In  the  fall.  ' 

The  CHAIEMAN :  We  will  have  to  drop  this  subject  and  go  on 
with  the  next  topic,  "Sheep  Husbandry  and  Mutton  Growing,"  by 
I'rof.  Mairs,  of  Wtate  College. 

l*rof.  Mairs'  paper  is  as  follows: 


SHEEP  HUSBANDEY  AND  MUTTON  PEODUCTION. 


By  Prof.  Thos.  i.  Mairs,  Stats  College,  Pa. 


No  animal  has  been  so  intimalely  associated  with  our  religious, 
social  and  political  institutions  as  has  the  sheej).  From  Abel  to 
Abraham,  from  Abraham  to  David,  from  David  to  Jesus,  the  history 
of  the  Jews  is  the  record  of  a  shepherd  race.  From  Sj-ria  to  Greece, 
from  Greece  to  Italy,  from  Italy  to  Spain,  and  from  Spain  to 
America,  the  ancestors  of  the  ubiquitous  Merino  may  be  traced. 
From  Iceland  to  Australia,  from  Turkestan  to  Texas,  v/herever  civ- 
ilized man  settles,  sheep  are  sure  to  find  their  way.  Wool  has 
played  a  prominent  part  in  the  game  of  politics  in  both  Europe  and 
America. 

Although  the  subject  of  this  talk,  Sheep  Husbandry  and  Mutton 
Production,  seems  to  be  a  very  broad  one,  no  attempt  will  be  made 
to  discuss  wool-grovvdng  or  the  production  of  winter  or  hothouse 
lambs.  The  latter  is  something  of  a  specialty,  and  the  demand  for 
the  product  is  too  limited  to  make  it  of  general  interest.  Further, 
it  is  said  that  cold  storage  lambs  are  to  a  great  extent  being  sub- 
stituted for  the  fresh  dressed  ones  in  season.  Wool-growing,  too, 
is  a  specialty  and  involves  certain  technical  knowledge  which  does 
not  properly  belong  to  mutton  production.  The  keeping  of  sheep 
for  wool  alone  is  not  practical  in  the  eastern  part  of  the  United 
States  at  the  present  time. 

A  discussion  of  the  relative  merits  of  the  different  breeds  will 
not  be  entered  into,  as  there  is  too  much  opportunity  for  a  differ- 
ence of  opinion  along  this  line.  A  general  classification,  as  fine 
wool  breeds,  coarse  wool  breeds,  and  medium  wool  breeds,  will  be 
•sufficient. 

Sheep  breeders  from  the  earliest  times  have  given  attention  to 
^he  improvement  of  the  fieece,  but  it  was  not  until  the  time  of 
kewell  that  any  attempt  was  made  to  improve  the  carcass.  Prob- 
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ably  the  production  of  no  class  of  live  stock  has  varied  more  widely 
in  the  last  fifty  years  than  has  the  production  of  sheep.  Until 
after  the  middle  of  the  Nineteenth  century  practically  all  the  sheep 
produced  in  the  United  States  were  produced  for  wool.  Mutton 
was  not  regularly  found  in  the  meat  markets.  With  the  decline  in 
the  price  of  wool  came  an  attempt  to  utilize  the  sheep  to  better 
advantage,  which  resulted  in  the  consumption  of  larger  quantities 
of  mutton  and  in  the  change  of  the  type  of  sheep  from  the  wool 
to  the  mutton  type.  At  one  time  it  was  ."Stated  that  ninety-five 
per  cent,  of  the  sheep  in  the  United  States  were  Merinos  or  Merino 
grades.  Now,  east  of  the  Missouri  river  the  great  majority  of  the 
sheep  contain  more  blood  of  the  Down  breeds  than  of  the  Merinos. 
The  Merino  sheep  have  been  compared  in  type  to  dairy  cattle,  the 
Down  breeds  to  beef  cattle.  The  Delaines"^  and  Ramboullets  may 
be  compared  to  the  so-called  dual  purpose  breeds  of  cattle.  There 
is,  however,  hardly  the  sharp  distinction  to  be  drawn  among  the 
breeds  of  sheep  that  is  possible  among  the  breeds  of  cattle.  West 
of  the  Missouri  river  sheep  are  still  kept  primarily  for  wool.  In 
Pennsylvania  at  the  present  time  probably  sheep  can  be  kept  to 
the  best  advantage  for  the  production  of  mutton  or  lamb  primarily, 
and  wool  incidentally. 

That  Pennsylvania  is  adapted  to  sheep-growing  is  shown  by  past 
history,  both  in  the  eastern  and  western  parts  of  the  State.  In  the 
eastern  part  we  have  had  some  of  the  highest  priced  sheep  of  the 
United  States.  The  first  importations  of  many  of  the  breeds  were 
to  Eastern  Pennsylvania.  Southwestern  Pennsylvania,  as  is  well 
known,  was  and  is  the  home  of  the  Delaines.  "  It  was  largely  in 
SouthAvestern  Pennsylvania  that  the  Delaine  Merino  was  developed 
from  the  small  American  Merino.  While  the  skill  and  judgment 
of  the  breeders  were  largely  the  means  of  this,  the  natural  adapta- 
bility of  the  region  to  sheep-growing  undoubtedly  contributed  quite 
considerable  to  the  change  of  type. 

The  benefits  of  sheep  to  the  soil  have  long  been  recognized.  It 
is  expressed  in  the  saying  that  "the  sheep's  hoof  is  silver."  A  very 
large  amount  of  the  |.5,000,000  paid  for  fertilizers  in  this  State 
might  be  saved  by  further  attention  to  the  keeping  of  animals. 
There  are  no  animals  which  would  effect  such  a  saving  in  the  fer- 
tilizer bills  as  would  sheep.  No  other  animals  cau  be  used  to  so 
good  advantage  in  building  up  worn  out  soils.  No  other  animals 
are  so  successful  in  renovating  run  down  pastures.  The  droppings 
are  well  distributed,  and  the  greater  part  are  left  on  the  high  places 
where  most  needed. 

Sheep  can  be  kept  on  rough  pasture.  Thev  will  eat  a  class  of 
herbage  that  no  other  animal  except  a  goat  will  eat;  in  many  cases 
even  prefer  weeds  to  grass.  Eecent  analvses  made  of  some  common 
weeds  mduates  that  many  of  Ihem  are  quite  rich  in  protein,  con- 
siderably more  so  than  most  of  our  grass  crops.  This  is  one  reason 
why  weeds  are  valuable  as  sheep  pastures.  It  has  been  thou"ht 
by  some  that  sheep  are  hard  on  pastures,  that  they  kill  out  the 
vegetation,  but  this  is  only  where  thev  are  compelled  to  eat  down 
into  the  roots  or  starve. 

_  The  number  of  sheep  in  Pennsylvania  has  diminished  decidedlv 
in  the  last  thirty  years,  there  being  only  about  two-thirds  as 
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many  in  1907  as  in  1877.  Nevertheless,  tiie  total  value  of  the  sheep 
in  Pennsylvania  was  greater  in  1907  than  in  1877.  There  was  a 
decided  decrease  both  in  numbers  and  in  value  from  1877  to  1897. 
Since  1897,  -owing  to  the  greater  demand  for  mutton  and  the  in- 
creased price  of  wool,  the  numbers  have  increased  quite  rapidly. 
In  1897  there  were  less  than  half  as  many  sheep  in  this  State  as 
there  were  in  1877.  The  number  of  sheep  in  Pennsylvania  has  not 
fluctuated  in  the  same  manner  as  the  total  number  in  the  entire 
United  States.  In  the  United  States  there  Avere  more  sheep  in 
1897  than  in  1877.  The  greatest  number  of  sheep  in  the  entire 
United  States,  however,  was  during  the  years  1883  and  1884.  In 
the  year  1907  there  were  almost  as  many,  -but  not  quite.  The 
growth  of  the  mutton  industry  is  fairly  well  shown  by  the  receipts 
and  shipments  of  sheep  at  the  Chicago  Stock  Yards  in  forty  years. 
In  186C  there  were  received  at  Chicago  207,987  sheep;  in  1876  there 
were  received  1,033,151;  in  1886,  903,900;  in  1896,  2,600,476;  in  1906, 
3.329,269.  Thus  it  is  seen  that  there  was  a  continued  increase. 
Although  there  were  fluctuations  from  year  to  year,  in  general  the 
increase  has  been  fairly  constant.  The  increased  mutton  consump- 
tion during  the  last  seventeen  years  is  quite  strikingly  shown  by 
the  total  number  of  animals  slaughtered  at  the  four  centres,  Chi- 
cago. St.  Louis,  Kansas  City  and  Omaha  for  each  year.  Beginning 
in  1889,  the  number  of  sheep  slaughtered  at  these  four  centres  was 
1,476,000.  There  has  been  an  almost  unifoi'm  increase  since  that 
time  to  the  year  1906,  when  the  number  slaughtered  was  6,116,000. 

The  prosperous  condition  of  the  sheep  business  in  the  last  few 
vears  is  well  expressed  by  the  Drovers'  Journal  in  its  year  book. 
Speaking  of  the  year  190.5,  it  says:  "It  is  hardly  necessary  to  say 
again  that  this  has  been  the  year  of  greatest  prosperity  for  flock 
masters  in  every  part  of  America.  In  Chicago  record-breaking  re- 
ceipts have  been  handled  at  the  highest  prices  ever  paid  for  every 
class  of  market  sheep  offered.  Sheep  to  the  value  of  |23,700,000  have 
been  sold  in  Chicago  this  year,  bringing  the  owners  |5,271,000  more 
than  the  value  of'^their  crop  last  year.  Lambs  selling  as  high  as 
$8.25,  with  feeding  lambs  as  high  as  |6.85;  prime  wethers  up  to 
16.25;  ewes,  |6.10.'' 

"Export  trade  in  sheep  this  year  has  shown  a  falling  oft'  to  78,373 
head,  against  147,945  head  last  year,  and  210,216  head  for  1901,  the 
record  year  in  sheep  export  from  Chicago.  This  falling  off  is  ex- 
plainable by  prices  so  high  in  Chicago  as  to  render  exporting  sheep 
the  last  half  of  this  year  very  dangerous.  Only  108  head  have  been 
exported  the  last  two  months  of  this  year." 

Speaking  of  the  year  1906,  the  same  authority  says:  "The  past 
year  has  been  the  g"reatest  one  the  sheep  men  of  this  country  ever 
enjoyed,  prosperity  extending  to  every  branch  of  the  trade.  A 
record-breaking  run  was  readily  handled  on  the  highest  average 
prices  ever  noted  on  the  Chicago  market.  Prime  native  lambs  sold 
as  high  as  |8.50,  and  range  lambs  in  season  made  -f  8.40,  these  prices 
standing  the  highest  ever  paid  here,  and  prime  wethers  brought 
.f6.50,  being  25  cents  higher  than  the  best  brought  on  the  market 
the  previous  year.  The  movement  of  feeding  sheep  and  lambs  from 
Chicago  broke  all  records,  and  the  bulk  of  the  stock  was  taken  out 
at  the  highest  prices  in  the  memory  of  the  oldest  traders  on  this 
market." 
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Two  years  ago,  J.  E.  Wing,  in  Bulletin  No.  140  of  tlie  Pennsyl- 
vania Department  of  Agriculture,  said:  "Just  now  is  an  especially 
favorable  time  to  embark  seriously  in  the  business  of  producing 
mutton,  and  incidentally  wool  upon  the  farm.  The  taste  for  mutton 
is  growing  with  leaps  and  bounds  in  the  United  States."  The 
reports  from  the  Stock  Yards  just  quoted  show  that  this  prophesy 
has  been  abundantly  verified  up  to  the  present  time,  and  there  is 
no  indication  of  a  change  in  the  near  future.  A  taste  for  mutton 
has  been  acquired  by  the  American  people,  and  a  better  type  of 
mutton  is  being  produced.  The  sheep  are  being  marketed  earlier 
in  life,  while  the  quality  of  the  meat  is  still  good.  If  wool  becomes 
so  valuable  that  it  is  more  profitable  to  keep  wethers  for  the  wool 
alone  than  to  sell  them  as  lambs  or  yearlings,  it  is  possible  that 
a  decline  in  mutton  eating  will  be  the  result.  Such  conditions, 
however,  are  not  yet  in  sight.  The  Breeders'  Gazette  of  May  22, 
states  that  up  to  that  time  there  had  been  a  shortage  of  200,000 
head  of  sheep  at  the  five  principal  Western  markets,  as  compared 
with  the  same  period  in  1906. 

In  1894,  the  range  of  prices  for  native  sheep  in  Chicago  was  from 
60  cents  to  |5.40.  In  1906,  it  was  from  |2.75  to  |6.35.  In  1894,  the 
bulk  of  natives  sold  from  fl.SO  to  |5.00.  In  1906,  they  sold  for  |4.50 
to  15.75.  The  range  of  lambs  in  1894  was  from  fl.OO  to  |6.00.  In 
1906,  it  was  from  14.00  to  |8.50.  These  prices  indicate  not  only 
increases  in  the  value  of  the  different  classes  but  a  narrowing  of 
the  range  of  prices  raising  the  lower  limit  much  more  than  the 
upper.  This  would  indicate  one  of  two  things,  either  a  greatly 
increased  demand  for  the  poorer  grades  of  sheep  or  a  decided  in- 
crease in  the  quality  of  sheep  marketed.  It  undoubtedly  must  mean 
the  latter,  as  the  demand  would  be  felt  for  the  better  grades 
always  stronger  than  for  the  poorer  ones.  Another  change  in  the 
market  conditions  is  the  decrease  in  the  average  weight  of  the 
sheep  as  marketed.  In  1894,  the  average  weight  of  wethers  in 
Chicago  was  89  pounds;  in  1906,  it  was  81  pounds,  the  lowest  average 
during  the  time.  This  would  indicate  the  marketing  of  sheep  at  an 
earlier  age.  The  nearer  a  sheep  weighs  to  100  pounds  the  better 
it  will  sell  -on  the  Chicago  market.  A  greater  profit  may  be  had 
in  marketing  the  lighter  sheep,  because  of  the  diminished  gains 
as  the  animal  reaches  maturity. 

It  is  quite  desirable  that  a  person  engaged  in  the  sheep  business 
should  have  some  fondness  for  these  animals.  While  the  labor  of 
sheep  husbandry  is  not  heavy,  it  requires  watchfulness  and  care. 
It  requires  much  more  care  for  the  raising  of  hogs  or  beef  cattle. 
A  person  who  engages  in  the  sheep  business  must  be  willing  to 
make  sacrifices.  During  the  lambing  season  he  must  be  willing  to 
get  up  in  the  middle  of  the  night  and  visit  the  fold  in  order  to  see 
that  everything  is  correct.  He  must  be  on  the  outlook  for  stray 
dogs,  and  on  this  account  is  not  always  fully  appreciated  by  his 
neighbors.  It  is  probably  more  essential  in  sheep  husbandry  that 
a  person  have  a  natural  liking  for  his  cliarges  in  order  to  succeed 
with  them  than  in  any  other  class  of  animal  husbandry.  Sheep 
have  their  peculiarities,  which,  if  not  understood  and  appreciated, 
would  in  a  very  short  time  disgust  and  discourage  one  who  is 
unused  to  them  and  has  no  liking  for  them. 
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Sheep  are  so  radically  different  from  hogs  or  cattle  that  it  is 
necessary  for  a  person  to  have  some  particular  knowledge  and  inter- 
est in  order  to  gain  the  highest  success.  Farmers  and  feeders  who 
have  been  successful  both  with  cattle  and  swine  have  been  total 
failures  when  handling  sheep.  The  more  nervous  disposition  the 
greater  timidity,  the  tendency  to  stampede,  and  the  disposition  to 
give  up  when  in  trouble  render  them  decidedly  peculiar  animals  to 
care  for.  It  would  seem  that  a  sheep  has  less  common  sense  than 
any  other  animal.  It  is  the  most  helpless  under  adverse  conditions, 
yet  one  of  the  most  thrifty  when  properly  handled.  It  is  the  most 
sensitive  to  its  environments.  A  man  who  enters  the  sheep  business 
will  usually  do  well  to  begin  on  a  small  scale  and  increase  his  flock 
as  his  knowledge  of  their  habits  and  his  interest  in  them  grows. 
Careful  shepherds  and  flock  masters  are  even  harder  to  find  than 
herdsmen.  For  this  reason  in  this  country  the  owner  will  have  bet- 
ter success  with  sheep  if  he  cares  for  them  in  person.  The  most 
successful  flock  masters  are  usually  those  who  have  grown  up  in 
the  business.  In  England,  the  original  home  of  all  our  mutton 
breeds,  the  position  of  shex)herd  descends  from  father  to  son,  from 
generation  to  generation.  In  this  country  the  best  flocks  are  gen- 
erally the  ones  that  have  been  in  one  family  the  longest. 

The  average  man  starting  into  the  sheep  business  would  better 
buy  a  breeding  flock  of  grade  ewes  of  the  type  desired,  rather  than 
attempt  to  begin  with  pure  bred  animals.  It  is  the  general  opinion 
that  in  this  State  he  will  find  it  more  profitable  to  keep  a  breeding 
flock  of  grade  Merinos  vrith  Avhich  he  uses  a  ram  of  some  of  the 
mutton  breeds,  than  if  he  attempts  to  handle  a  single  breed,  except 
where  he  raises  breeding  stock.  This  gives  an  opportunity  for 
the  production  of  Merinos  on  the  one  hand  and  sheep  of  some  of 
the  various  mutton  breeds  on  the  other.  Delaines  and  Ramboullets 
would  be  preferable  to  the  so-called  American  Merinos  for  this 
purpose.  They  have  the  advantage  of  larger  size,  sm-oother  body, 
and  better  mutton  type.  It  would  be  left  to  the  individual  taste  of 
the  farmer  whether  iie  should  choose  Shropshire,  Southdown,  Hamp- 
shire or  some  other  breed  to  cross  with  his  Merinos  for  the  produc- 
tion of  market  sheep.  In  general,  a  man  will  succeed  best  with  the 
breed  which  he  likes  best.  He  should  select  the  one  which  most 
nearly  meets  his  ideal,  provided  at  the  same  time  there  is  the 
market  demand  for  it.  He  cannot  afford  to  educate  the  market. 
It  is  safer  to  produce  Avhat  the  market  demands  than  to  try  to  make 
the  market  take  what  he  wants  to  produce. 

The  Merino  blood  in  the  ewes  will  give  them,  sufficient  fleece  so 
that  the  wool  will  pay  for  their  keep  and  the  lambs  be  produced  at 
a  profit.  It  will  also  give  them  greater  hardihood,  make  them  better 
milkers,  and  more  regular  and  earlier  breeders.  The  Merino  blood 
will  give  rustling  qualities  and  make  the  sheep  more  able  to  shift 
for  themselves,  and  will  enable  them  to  consume  a  larger  propor- 
tion of  coarse  roughage.  The  blood  of  the  mutton  breed  will  give 
the  mutton  form,  the  fatk-ning  qualities  and  early  maturity. 

The  necessity  for  iTsing  pure  bred  sires,  although  grades  are  to 
be  produced,  should  not  be  overlooked.    If  animals  are  desired 


161 

cari-yiiig  thiee-fourths  the  blood  of  oue  breed  and  oue-fourth  of 
another,  it  is  much  better  to  use  a  half-bred  dam  and  a  pure  bred 
sire  than  to  have  both  sire  and  dam  three-fourths  to  begin  with.  In 
the  same  manner,  if  half-bred  animals  are  wanted,  it  is  better  to 
use  two  pure  bred  ones.  The  transmission  of  characters  when  both 
-parents  are  of  mixed  breeding  is  too  uncertain.  When  one  of  the 
parents  is  of  pure  breeding  it  will  be  much  easier  to  predict  what 
the  offspring  will  be.  We  have  not  reached  the  state  of  knowledge 
of  breeding  or  heredity,  which  will  enable  us  to  tell  with  any  degree 
of  certainty  what  the  offspring  of  the  second  cross  will  resemble. 
Mendel's  law  seeks  to  forecast  this  in  certain  instances,  but  this  law 
itself  is  rather  vague.  The  offspring  of  a  pure  bred  mutton  ram  and 
half-bred  or  three-quarter  bred  Merino  ewes  will  sell  almost  as  well 
on  the  market  as  lambs  or  wethers  of  the  pure  mutton  breeds,  and 
can  be  produced  more  cheaply. 

In  order  to  get  the  best  selling  lambs  from  grade  or  cross  bred 
Merino  ewes  it  is  very  important  that  the  ram  be  of  decided  mutton 
form.  It  will  be  necessary  for  him  to  have  character  and  prepotency 
to  overcome  the  defects  of  the  ewes.  The  mutton  type  of  sheep 
can  well  be  compared  with  the  beef  type  of  cattle.  It  is  essential 
that  the  animal  have  broad,  strong  back,  well  sprung  ribs,  deep 
and  thick  thighs,  broad,  deep  chest,  and  present  a  compact  form  of 
body.  The  back  and  hind  quarters  of  the  sheep  are  the  highest 
in  price,  and  therefore  it  is  the  butcher's  desire  that  these  be  as 
strongly  developed  as  possible.  There  is  not  quite  so  close  dis- 
crimination between  the  types  of  sheep  as  betAveen  the  types  of 
cattle.  In  the  first  place,  on  account  of  the  heavy  covering  of  wool 
it  is  not  possible  for  the  buyer  to  judge  so  closely  of  the  type,  and 
in  the  second  place,  fatness  is  relatively  of  more  importance  in  mar- 
keting sheep  than  in  marketing  cattle.  In  the  Chicago  market  all 
sheep  are  classed  as  lambs  until  they  are  about  a  year  old,  or 
until  they  have  shed  their  first  teeth.  From  that  time  until  they 
have  shed  their  second  teeth  they  are  known  as  yearlings,  after 
that  as  sheep.  Tlie  bulk  of  the  yearling  wethers,  unless  too  heavy, 
are  killed  and  used  as  lambs,  but  yearling  ewes  mature  earlier  and 
cannot  be  used  in  this  way.  They  will  not  break  what  is  known 
as  a  "lamb-joint."  that  is,  a  square  joint  in  the  fore  leg.  Yearling 
wethers  are  used  for  lambs  when  they  v/eigh  not  more  than  90  to 
100  pounds.  When  they  get  past  this  weight  they  must  be  sold 
as  mutton.  Yery  few  range  lambs  are  fed  in  Pennsylvania.  Quite 
a  mmiber  of  range  lambs  reach  the  Pittsburg  market,  but  practi- 
cally all  are  fed  in  Ohio.  There  may  be  profit  in  feeding  range 
lambs  in  Pennsylvania,  but  in  general  it  would  seem  that  the  future 
of  the  sheep  business  is  most  promising  for  the  farmer  who  raises 
his  own  lambs  and  markets  them  either  from  the  ewes  or  after 
winter  fattening. 

Fattening  lambs  in  winter  do  better  in  rather  open  slieds  than 
in  close  stables.  If  they  can  be  protected  from  strong  winds,  rain 
and  snow,  it  is  all  that  is  necessary.  They  require  even  less  shelter 
than  fattening  steers,  on  account  of  the  coat  of  wool.  Some  experi- 
ments indicate  that  it  is  an  advantage  to  shear  the  lambs  before 
putting  on  feed;  others  that  it  is  a  disadvantage.  It  probably  de- 
pends upon  the  quarters  and  the  time  of  the  year  they  are  fed. 
11 
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Shorn  lambs  will  always  be  discriminated  against  in  the  market, 
so  that  nothing  is  gained  from  marketing  the  lambs  and  wool  sep- 
arately. If  the  feeding  period  is  to  extend  into  warm  weather  it 
is  better  that  the  lambs  be  shorn.  If  they  are  marketed  while  the 
weather  is  yet  cold  the  wool  should  be  left  on  them. 

For  winter  fattening  it  seems  that  no  feeds  have  been  found  so 
satisfactory  as  corn  and  clover  or  alfalfa  hay.  The  results  of  ex- 
periments in  Michigan,  where  corn  was  compared  with  a  mixture 
of  corn  and  oil  meal,  corn  and  wheat  bran,  and  corn  and  wheat,  are 
given  below.  The  results  of  an  Ohio  experiment,  in  which  corn 
was  compared  with  a  mixture  of  corn  and  oil  meal,  and  corn  and  cot- 
tonseed meal,  are  also  given: 


'■' 

Grain. 

Gain  per  day.  Pounds. 

Grain  per  100  pounds  of 
gain.  Pounds. 

•Hay    per    100    pounds  • 
gain.  Pounds. 

Cost  of  100  pounds  gain. 
Dollars. 

Michigan. 

.bl 

481 

335 

4.60 

Oil  meal,  1  part  J 

.34 

486 

323 

5.10 

WTieat  bran,  J 

.26 

638 

• 

420 

5.30 

Wheat,  J 

.28 

503 

380 

5.40 

Ohio. 

.30 

402 

504 

4.91 

.30 

397 

497 

5. -SI 

.51 

38S 

486 

6,14 

In  the  Michigan  experiment,  clover  hay  was  used  for  roughage 
during  the  entire  time.  In  the  Ohio  experiment  clover  hay  was 
fed  about  one-third  of  the  time  and  alfalfa  the  remaining  two- 
thirds.  These  were  alternated  to  give  variety  to  the  diet.  There 
was  some  blue  grass  in  both  the  clover  and  the  alfalfa.  In  these 
experiments  it  is  seen  that  while  the  gains  on  corn  alone  were  no 
better,  and  in  some  cases  not  so  rapid,  as  on  mixed  grains,  the 
greater  expense  of  the  mixed  ration  made  it  less  profitable.  In  the 
Ohio  experiment  it  was  found  also  that  the  shrinkage  in  shipping 
was  less  in  the  corn-fed  lot  than  in  either  of  the  others,  and  the 
percentage  of  dressed  carcass  to  live  weight  was  greater.  This 
shows  a  threefold  advantage  in  favor  of  the  corn  ration.  Oats  may 
be  fed  for  the  sake  of  variety,  but  experiments  show  that  as  a 
steady  feed  they  are  not  equal  to  corn  pound  for  pound.  The  corn 
would  be  best  shelled  but  not  ground.    In  feeding  hay  the  racks 
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should  be  so  arranged  that  as  small  au  auiouut  of  dust  aud  leaves 
as  possible  may  get  into  the  wool.  Sheep  should  never  be  fed  from 
overhead  racks.  The  sides  of  the  rack  should  either  be  vertical  or 
slope  away  from  the  sheep  at  the  top.  Sheep  should  not  be  fed 
any  more  hay  than  they  will  eat  up,  as  they  are  dainty  feeders  and 
will  not  eat  hay  that  has  been  mussed.  F.eginning  with  lambs 
weighing  60  poimds  and  feeding  until  they  weigh  SO  pounds,  a  gain 
of  two  pounds  per  week  would  require  10  weeks  or  70  days.  They 
will  eat  during  that  time  an  average  of  two  and  one-half  pounds  of  • 
feed  per  day.  The  proportion  of  grain  to  roughage  will  vary  some- 
what. When  the  roughage  consists  of  alfalfa  hay,  a  smaller  propor- 
tion of  grain  will  be  required  than  if  some  other  form  of  roughage 
is  used.  Silage  has  been  used  to  some  extent  for  sheep  feeding, 
but  the  results  have  not  been  uniformly  satisfactory. 

Sheep  resemble  cattle  somewhat  in  their  digestive  capacity,  yet 
have  some  essential  dilferences.  They  will  not  eat  as  coarse  quality 
of  dry  roughage,  yet  they  are  more  liable  to  grind  their  grain,  and 
they  digest  their  feed  more  closely.  If  fed  corn  stover,  the  sheep 
will  not  eat  so  much  of  the  stalk  and  pith  as  the  cattle  will.  If ' 
crushed  ear  corn  is  fed,  the  sheep  will  pick  out  the  grain  and  leave 
the  cob. 

In  fattening  sheep,  the  cost  of  the  feed  required  to  produce  a 
certain  gain  is  usually  less  than  the  selling  price.  In  fattening  cattle 
it  is  usually  greater.  The  cattle  feeder  usually  counts  on  a  margin 
of  a  dollar  and  fifty  cents  per  hundred  weight  to  show  profit.  The 
sheep  feeder  will  have  a  greater  profit  at  a  smaller  margin. 

The  time  at  which  the  lambs  should  be  dropped  will  depend  upon 
the  time  they  are  to  be  marketed.  If  marketed  directly  from  the 
ewes,  the  earlier  they  are  born  the  better.  If  intended  for  winter 
feeding,  they  need  not  be  born  until  the  ewes  are  turned  on  grass, 
in  fact,  it  might  be  more  profitable  to  have  them  come  in  May  than 
in  April.  Early  lambs  should  be  taught  to  creep  as  soon  as  possi- 
ble and  be  given  feed  where  it  will  not  be  accessible  to  the  old 
sheep.  Late  lambs  will  need  no  grain  until  the  fattening  period. 
They  may  run  with  the  ewes,  provided  these  are  on  good  pasture, 
or  they  may  be  turned  in  pasture  to  themselves  a  few  hours  each 
day.  The  lambs  are  usually  weaned  at  four  to  five  months  of 
age. 

Where  permanent  pastures  become  infested  with  intestinal  para- 
sites, it  is  sometimes  necessary  to  sow  special  crops  for  the  lambs 
and  wean  them  early.  Of  the  special  crops,  rape  is  probably  the 
one  most  commonly  grown.  Even  where  parasites  are  not  found, 
it  is  often  advantageous  to  have  a  small  plot  of  rape  to  supplement 
the  regular  pasture.  It  may  be  grazed  continuously  or  the  sheep 
may  be  hurdled  on  a  part  at  a  time.  When  the  sheep  are  turned 
out  the  rape  will  grow  up  again  very  quickly,  provided  the  weather 
is  favorable.  It  will  continue  this  until  freezing  weather.  In  pas- 
turing on  rape,  it  is  necessary  to  watch  the  sheep  rather  carefullv 
for  bloat.  At  first  it  is  better  to  turn  them  in  for  a  few  hours  during 
the  day.  If  they  can  have  rather  dry,  blue  grass  pasture  to  run  on 
at  the  same  time  they  have  access  to  the  rape,  so  much  the  better. 
Soy  beans  or  cowpeas  would  also  he  satisfactory  as  sheep  pasture, 
but  the  length  of  the  season  through  which  they  might  be  used 
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would  be  much  less  than  that  of  rape.  Kye  and  wheat  are  most 
excellent  early  pastures.  It  is  recognized  that  cattle  do  not  do  well 
on  the  same  pasture  as  sheep,  particularly  if  the  pasture  is  some- 
what close.  The  sheep  are  inclined  to  crop  the  pasture  closer,  and 
eat  out  the  fine  portions.  They  run  over  the  pasture  and  trample 
over  the  better  grass,  making  it  unpalatable  to  the  other  animals. 

The  two  greatest  enemies  to  the  sheep  industry  are  internal  ijava- 
sites  and  dogs.  In  this  State  probably  the  Canis  famUiams  does 
more  damage  than  all  the  Strongy^'uses'''  and  '"''Tenias'^  combined. 
The  dog  question  is  undoubtedly  a  serious  one  with  the  sheep  men. 
In  some  parts  of  Pennsylvania,  where  at  one  time  sheep  were  more 
numerously  kept  than  in  any  other  part  of  the  United  States,  the 
business  has  been  almost  entirely  killed  by  the  development  of  the 
mining  industry,  with  its  influx  of  foreigners  with  their  dogs.  Penn- 
sylvania probably  has  as  good  a  dog  law  as  any  state  in  the  Union, 
yet  the  laws  are  not  sufficient  to  protect  the  sheep  men.  Their 
execution  involves  too  much  disagreeable  work  and  too  much  red 
tape.  It  is  safe  to  say  that  three-fourths  of  the  dogs  in  this  State 
are  absolutely  worthless,  yet  it  would  probably  be  impossible  to 
go  out  and  kill  a  single  dog  without  otTending  some  one.  The  num- 
ber of  dogs  which  no  one  owns  when  the  assessor  comes  around  is 
usually  much  larger  than  the  number  which  have  acknowledged 
owners.  Yet  kill  one  of  these  dogs,  and  the  owner  very  promptly 
appears.  The  sheep  man  must,  to  a  very  great  extent,  take  the 
execution  of  the  law  into  his  own  hands.  While  the  law  does  not 
permit  the  placing  out  of  poison,  it  would  seem  that  in  many  cases 
this  would  be  justifiable.  In  keeping  a  few  sheep  it  is  not  possible 
for  the  OAvner  to  be  in  sight  of  them  at  all  times.  Yet  there  is  not 
an  hour  during  the  day  or  night  that  they  are  safe.  The  dogs  turn 
up  at  the  most  unexpected  times,  they  may  come  singly  or  in  droves. 
Usually  they  come  in  droves  and  begin  by  chasing  the  sheep  for  fun. 
The  result  is  inevitably  either  dead  sheep  or  dead  dog. 

One  thing  which  seems  to  indicate  greater  profits  in  the  future 
for  the  Eastern  sheep  men,  is  the  decreasing  numbers  fed  on  screen- 
ings near  the  large  Northern  flour  mills.  A  few  years  ago  great 
numbers  of  Western  lambs  were  shipped  into  Minnesota,  Wisconsin 
and  Michigan,  and  fattened  on  screenings  from  large  flour  mills 
of  that  region.  This  proved  to  be  a  very  profitable  business,  and 
the  increase  Avas  rapid.  The  price  of  wheat  went  up,  and  the  millers 
seeing  the  greater  demand  for  screenings,  immediately  raised  the 
price  of  tliis  feed,  which  has  greatl.v  cut  down  the  profits  of  the 
feeders.  Probably  the  using  of  screenings  in  making  many  forms 
of  mill  feed  and  various  stock  foods  has  also  contributed  to  an  in- 
crease in  price.  At  any  rate  the  business  of  fattening  sheep  on 
screenings  Avill  probabl,y  never  be  as  profitable  as  it  has  been  in 
the  past.  With  the  increased  cultivation  of  alfalfa  in  Pennsylvania, 
the  sheep  business  will  also  be  made  more  profitable.  Alfalfa  un- 
doubtedly forms  the  best  roughage  to  be  had  for  fattening  and 
growing  sheep.  The  lambs  fed  in  Colorado,  Nebraska  and  Wyoming 
are  fattened  almost  wholly  on  alfalfa  hay.  More  alfalfa  in  Pennsyl- 
vania and  higher  prices  for  it  in  the  West  ought  to  help  bring  the 
sheep  business  this  way.  Further,  the  way  the  sheep  business  is 
being  conducted  on  the  range,  it  can't  last  always.    The  range 


itself  is  being  taken  ijp  by  settlers,  where  not  taken  np  by  the  pas- 
turers,  are  so  oTerloatled  that  the  native  vegetation  is  being  rapidly 
killed  out,  and  no  method  has  yet  been  discovered  for  renewing  it. 

'MR.  Bx\YAKD:  I  have  heard  a  great  deal  of  what  the  Professor 
has  been  speaking  of — the  destruction  of  the  cattle  pastures  of  the 
West — but  I  have  been  on  the  cattle  ranges  of  the  West,  and  have 
found  very  little  sign  of  it.  I  a.sked  a  Wyoming  cattleman  whether 
they  suffered  much  from  the  sheep  men.  He  said  not  now,  because 
tliey  had  learned  how  to  pasture.  In  the  old  days,  before  they 
learned  how  to  pasture,  the  cattlemen  suffered  a  great  deal,  but 
any  one  who  saw  the  country  ten  years  ago  would  not  recognize  it 
today.  They  have  fine  pasture  there  now.  This  man  had  sheep  him- 
self, and  I  tiiink  that  what  he  told  ,me  about  the  pasture  of  the  West 
is  true,  and  that  the  Professor  is  mistaken  when  he  says  the  pasture 
of  the  West  is  becoming  a  thing  of  the  past.  I  came  down  here  with 
an  old  sheejj  man,  who  told  me  he  had  thirty  thousand  sheep,  four- 
teen thousand  wethers,  averaging  59.4  pounds  each,  and  sixteen 
thousand  ewes,  averaging  69f  pounds. 

The  Professor  spoke  also  of  the  character  of  the  sheep  men.  It 
has  been  an  interesting  study  to  me  in  the  stockyards  to  note  the 
difference  in  the  character  of  the  sheep  men  and  of  the  cattle  men. 
They  seem  to  partake  of  the  characteristics  of  the  animals  they  han- 
dle. The  sheep  men  are  a  .mild-mannered  lot  of  men,  gentle  of 
speech,  while  the  hog-sellers  are  a  rough,  boisterous  set  of  men.  I 
will  leave  it  to  Mr.  Billings  if  I  am  not  right. 

The  one  other  point  I  wish  to  mention  is  the  type  of  sheep  the  Pro- 
fessor spoke  of.  Now,  the  sheep  industry  is  not  carried  on  in  Penn- 
sylvania, as  a  rule,  to  any  great  extent.  W^e  do  not  have  the  pasture 
or  the  grain  for  them.  Those  of  us  who  do  keep  sheep,  of  course, 
as  the  Professor  says,  want  to  find  sheep  that  will  give  us  a  wool 
ewe  and  a  mutton  iamb.  Now,  my  farm  is  in  a  part  of  the  country 
where  we  have  very  little  grain,  and  I  keep  the  pure-bred  Merino, 
chiefly  as  a  wool  sheep.  Kow,  my  neighbor  has  a  flock  of  fifty  Merino 
ewes,  with  which  he  uses  Southdown  rams.  There  is  only  one  lamb 
to  each  ewe,  but  his  ewes  average  |1.2o  a  head  in  wool,  and  his  lambs 
from  |.3  to  |4  a  head,  and  they  get  no  grain  whatever,  unless  the 
winter  is  very  cold.  I  asked  him  how  much  he  fed  last  winter,  and 
he  said  about  one  gallon  per  ewe.  They  have  plenty  of  good  blue 
grass.  Now,  v,'e  have  found  that  the  Merino  ewe  has  some  advan- 
tages where  the  feed  is  scarce.  She  can  get  along  very  well  without 
much  grain  feed,  and  requires  less  attention  in  every  way,  and  less 
dipping.  Now,  I  have  a  friend  here,  Mr.  Drake,  who  reasons  the 
other  way,  and  he  is  right  under  his  conditions,  so  I  want  him  to 
tell  you  what  he  is  doing  with  the  Shropshire. 

MR.  DRAKE:  I  did  not  come  here  to  make  a  speech,  but  I  think 
I  have  a  report  on  the  mutton  question  that  might  possibly  interest 
some  of  these  people. 

From  a  flock  of  one  hundred  and  twenty  ewes  that  brought  forth 
living  la.nibs,  I  gave  away  five,  and  I  lost  five.  I  still  have  eighty- 
nine  of  these  lambs,  and  I  took  away  eighteen  that  averaged  sixty 
pounds  apiece.   Tliey  were  only  ten  weeks  old,  and  brought  me  nine 
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celits  a  pound.  Sow,  geutlemcu,  iL  Lakes  iioiue  care,  and  suuie  braius, 
and  some  loss  of  sleep  to  raise  sheep,  but  I  think  you  will  agree  with 
me  that  the  results  justify  the  care. 

Now,  then,  we  know  of  my  friend  Mr.  Bayard's  type  of  sheep,  but 
it  is  a  question  to  me  whether  the  production  of  mutton  and  the 
production  of  wool  go  together.  Each  individual  farmer  must  figure 
that  out  for  himself  when  he  is  going  into  the  sheep  business.  We 
know  that  Mr.  Bayard,  under  his  conditions,  has  succeeded  with  the 
Merino.  Now,  we  are  working  under  other  conditions,  and  we  suc- 
ceed better  with  lesS  Merino  blood.  There  is  one  type  of  the  Merino 
that  I  do  not  want  at  all,  and  that  is  the  half-breed;  but  you  can  take 
a  quarter  or  an  eighth  and  it  wall  not  injure  the  flock.  You  mate  a 
Merino  mother  with  a  Down  father,  and  you  lose  the  density  in  the 
fleece  of  the  Merino,  as  well  as  the  length  and  weight  of  the  Down. 
The  Southdown  is,  of  course,  an  excellent  mutton  sheep,  but  for  an 
all-around  sheep  I  prefer  the  Shropshire.  One  of  my  best  lambs 
weighed  12J  pounds  when  it  was  twelve  hours  old.  The  mother 
was  about  one-eighth  Merino. 

Now,  in  regard  to  the  question  of  feed,  you  can't,  of  course,  grow 
mutton  that  will  weigh  sixty  pounds  in  ten  weeks  on  blue  grass 
pasture.  We  have  to  feed,  and  it  is  the  feed  that  tells  in  the  mut- 
ton, the  same  as  it  does  in  the  beef.  And  there  is  another  thing; 
it  takes  considerable  care.  When  these  lambs  were  coming  by  twos 
and  tbrees,  1  didn't  sleep  much,  but  was  there  to  render  whatever 
assistance  was  necessary,  so  that  the  little  fellows  might  make  a 
good  start  and  prove  a  profitable  business. 

MR.  SAXTON:  What  do  you  feed  these  little  fellows? 

MR.  DRAKE:  I  give  them  a  mixture  of  bran-meal  and  cracked 
corn,  and  keep  them  on  that  until  they  go  to  pasture. 

MR.  PHILLIPS:  Some  years  ago  I  was  interested  in  sheep-rais- 
ing, and  it  paid  me  200  per  cent.,  but  the  dog  question,  that  has 
bothered  sheep-raisers  so  much,  got  to  be  too  much  for  me.  I  wish 
we  could  devise  some  means  that  would  make  this  question  more 
interesting  to  the  farmer,  and  less  interesting  to  the  dog  shows. 

SECRETARY  MARTIN:  We  will  have  to  drop  this  discussion 
here  and  go  on  with  the  next  subject— that  of  poultry.  We  will  de- 
vote half  an  hour  this  afternoon  to  answering  questions  relating  to 
these  two  subjects.  Mr.  Wittmau  will  now  tell  us  about  "Practical 
Poultry  Keeping  in  Pennsylvania." 

The  following  paper  was  read  by  Mr.  Wittman: 

PRACTICAL  POULTRY  KEEPING  FOR  PENNSYLVANIA. 


By  Mb.  W.  Theodore  wittman.  Allentoivn,  Pa. 


It  would  seem,  after  the  great  mass  of  matter  being  published 
monthly  by  the  poultry  press  of  this  country,  that  there  was  little 
or  nothing  to  ho  said  along  the  line  of  "prnctical  poultry  keeping." 
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And  as  far  as  practical  poultry  keeping  for  Pennsylvania  is  con- 
cerned, I  should  say  at  once  that  it  differs  little,  if  at  all,  from 
practical  poultry  keeping  throughout  the  Northern  and  Eastern 
states. 

However,  towards  the  end  of  this  address,  I  shall  endeavor  par- 
ticularly to  emphasize  the  most  neglected  essential  points  in  prac- 
tical or  successful  poultry  keeping  in  this  state. 

For  practical  poultry  keeping  is  successful  poultry  keeping.  Much 
evidence  along  this  line  exists.  But  in  the  same  breath  I  might 
here  say,  scientific  poultry  keeping  is  not  successful  poultry  keeping. 
Much  evidence  also  exists  to  prove  this.  Science  as  applied  to  the 
farm  and  to  some  branches  of  live  stock  has  proven  its  worth  and 
is  successful. 

Probably  this  whole  body  of  agricultural  experts  here  gathered 
could  stand  up  and  individually  give  instances  of  the  worth  of 
science  as  applied  to  farming;  as  applied  to  feeding  and  housing 
dairy  cattle,  for  instance.  But  who  can  here  quote  me  a  single  in- 
stance of  a  successful  scientific  poultry  plant? 

True,  every  little  while  some  fellow  will  get  off  a  series  of  articles 
in  some  poultry  journal  on  scientific  feeding  (balanced  rations),  or  on 
some  complicated  scientific  system  of  ventilation,  etc.  But  do  you 
know  it's  all  on  paper?  It's  a  fair  chance  the  writer  has  half  a  dozen 
chickens  on  some  back  lot,  receiving  enough  care  and  attention 
which,  if  it  had  to  be  paid  for,  would  run  up  to  $10  or  |25  per  in- 
dividual hen  I  Or,  worse  yet,  these  scientifically  fed  or  attended  hens 
would  be  a  sickly  unprofitable  lot.  No!  No!  this  is  not  practical  poul- 
try keeping. 

What,  then,  do  I  consider  the  essentials  of  practical  or  paying 
poultry  keeping?  Poultry  keeping  in  this  State.  But  just  a  word 
more  until  we  finish  the  scientific  end  of  the  subject.  Who,  if  any 
one,  are  we  to  look  to  for  proven  scientific  worth  in  poultry  keeping? 
If  not  to  our  government  bureau  and  State  agricultural  colleges,  to 
whom  then?  Yes,  the  government  and  at  least  half  a  dozen  states 
are  working  along  the  poultry  lines.  What  are  they  doing?  Not 
much. 

Principally  they  are  frittering  away  their  time  and  our  money, 
for  instance,  in  egg  tests.  Tests  to  see  which  breed  or  variety  will 
with  them,  prove  to  be  the  best  layers.  I  say  "with  them,"  for 
many  things  may  go  to  prove  that  with  them  so-and-so  breed  or 
variety  are  the  best  layers.  But  does  that  add  a  single  scientific 
fact  or  give  us  a  single  fact  of  value?  Hardly. 

Now,  every  practical  or  successful  (the  two  words  this  morning 
are  inseparable)  poultry  man  knows  that  a  certain  family  or  strain, 
say  Langshans  or  Brahmas,  may  outlay  a  certain  family  or  strain  of 
Leghorns.  Climate,  feed,  care  may  even  emphasize  this.  It  may 
work,  too,  the  other  way. 

But  no  amount  of  research  by  State  colleges  will  change  the  un- 
alterable fact  that  the  smaller  breeds  like  the  Leghorns,  etc.,  are 
the  layers. 

The  Maine  State  College  is  doing  a  great  deal  better.  They  have 
put  in  a  series  of  years  trap-nesting  their  hens,  breeding  and  estab- 
lishing a  line  of  layers  of  a  given  variety.  This  at  least  is  something 
intensely  practical  (profitable),  if  not  scientific. 
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Now,  some  real  scientific  work  would  be  to  search  in  the  egg  why 
and  wherefore  of  its  fertility  or  non-fertility. 

To  give  us  some  definite  light  on  the  plague  of  white  diarrhea, 
which  kills  its  tens  of  thousands  of  baby  chicks  yearly:  or  to  help 
to  combat  the  gape  worm  pest.  The  gape  worm  lowers  the  value 
of  the  poultry  products  of  this  State,  if  you  take  this  county  as  a 
ratio,  perhaps  $100,000.  To  be  intensely  practical,  one  should 
work  such  things  out  by  observation  or  as  he  goes  along.  Science 
must  and  eventually  will  come  to  his  help. 

Now,  what  is  practical  (successful)  poultry  keeping?  A  mighty 
elusive  thing.  A  thing  it  is  fair  to  say  999  men  out  of  every  1000, 
who  go  into  the  poultry  business,  fail  to  grasp.  A  man  who  knows 
nothing  of  commercial  life  may  take  hold  of  a  large  commercial  en- 
terprise and  spell  success.  He  may  go  into  mining  or  manufacturing 
and  make  good.  But  who  can,  without  the  knowledge  gained  by 
experience,  go  into  full-fledged  poultry  keeping  and  make  a  success? 
Such  men  are  a  little  tiny  more  plenty  than  hen's  teeth.  A  few,  a 
very  few,  have  done  it.  You  must,  in  the  poultry  business,  begin 
at  the  bottom — begin  in  a  small  way. 

DIFFICULTIES  GREAT. 

I  am  not  exaggerating  the  difficulties.  The  fact  that  the  average 
life  of  a  poultryman  does  not  reach  three  years  goes  a  great  way  to 
prove  it.  The  scores,  the  hundreds,  of  large  abandoned  poultry 
plants  all  over  this  country  help  my  assertion  along. 

Forgive,  then,  the  veteran  poultryman  concerning  the  atti- 
tude of  the  average  American  citizen  towards  the  poultry 
business.  So  big!  So  easy  I  So  much  money  in  it!  Some  day 
I'll  try  my  luck  at  it.  But  the  funniest  thing  of  all  to  the  seasoned 
poultryman  is  the  sublime  confidence  of  the  average  man  in  his 
knowledge  of  how  to  make  a  success  in  the  "hen  line."  He  reads 
every  scrap  he  comes  across  pertaining  to  chicken  subjects.  I  say 
he  reads  it,  but  he  doesn't  digest  it.  Much  of  it,  though,  is  utterly 
indigestible,  swallowed  even  with  mica  grit  or  any  other  hard 
granite  grit,  because  written  by  men  (and.  softly,  women),  who 
have  acquired  just  that  little  knowledge  v^diich  is  a  dangerous  thing. 
I  could  entertain  you  for  the  rest  of  this  day  with  personal  expe- 
riences of  how  this  works  out.  Let  me  give  you  the  first  one,  as  I 
member  it  in  my  experience. 

A  TYPICAL  EXPERIENCE. 

The  man  was  a  German,  not  many  years  in  this  country;  thrifty 
and  enterprising,  owning  his  own  little  farm.  One  day  he  read  iii 
a  farm  paper  that  hens  to  lay  must  have  exercise.  Now,  picking 
out  English  words  was  slow  work  with  Fritz,  besides,  what  he  had 
read  had  given  him  an  idea.  "Hens  to  lay  well  must  have  exercise." 
Next  morning  he  cut  two  ten-foot  poles  in  the  wood  lot.  and,  calling 
his  two  boys,  he  handed  each  a  pole  and  told  them,  "Boys,  dose 
hens  must  have  exercise  to  lay  much  eggs.  Yon  chase  them  over 
this  fotir-acre  field  one  hour  every  day." 
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Or,  later  ou  iu  the  yuiumer,  wbeu  a  plague  uf  red  mites  in  bis 
hencoop  nearly  drove  bim  distracted,  be  readily  decided  to  act  on 
some  adA'ice  be  bad  also  read.  "Empty  the  nesting  .material  and 
pour  coal  oil  over  tbe  nest  boxes  and  roosts  and  set  on  fire."  Fritz 
overlooked  tbe  essential  of  removing  the  nests  and  roosts  out  of 
doors,  and  set  them  on  fire  v^'here  they  were. 

You  may  laugh.  Time  and  again  have  I  given  advice  to  people 
seeking  it  concerning  something  needing  righting  with  their  poultry, 
and  they  did  just  as  crazily  as  Fritz  did,  or  worse;  and  if  they  did 
not  burn  down  their  coop,  they  wound  up  their  chickens. 


THE  ESSEOSTTIALS. 

Now,  in  a  nutshell:  1  have  not  entertained  tbe  thought  of  telling 
you  in  one  short  hour  how  to  make  a  success  of  the  poultry  business; 
but  I  will  in  a  very  few  words  endeavor  to  tell  you  how  Pennsyl- 
vania might  have  more  success,  make  more  money,  with  their 
poultry. 

First.  Change  the  stock;  change  to  pure  breeds,  or  at  least  change 
to  pure-bred  males.  Fight  shy  of  cheap  stock,  especially  if  you  are 
a  beginner,  fight  shy  of  cheap  stock.  That  word  "cheap''  more  than 
all  other  things  together  spells  failure  for  perhaps  as  many  as  three- 
fourths  of  the  beginners.  You  cannot  buy  good  poultry  cheap  any  more 
than  you  can  buy  good  clothes  cheap.  When  you  pay  shoddy  prices 
you  get  shoddy  goods.  When  you  pay  fair  prices  you  get  a  good 
serviceable  suit.  And  when  you  pay  a  fancy  price  you  get  a  dress 
suit.  All  of  which  applies  exactly  to  poultry.  If  you  want  to  get  a 
good  serviceable  stock,  males,  for  instance,  you  must  pay  at  least 
|5  each.  If  you  want  a  fancy  bird  you  must  pay  flvOO,  and  perhaps 
1500;  and,  by  the  way,  you  will  find  more  trouble  iu  buying  a  |;500 
bird  than  a  f5  one.  But  the  |5  one  will,  or  should,  answer  all  prac- 
tical purposes.  You  can't  make  a  success  v/ith  poor  indifferent 
stock. 

Second.  Better  poultry  bouses.  Note  that  not  enough  money  is 
spent  in  the  average  Pennsylvania  poultry  house.  But  they  are 
planned  wrong,  built  wTong,  situated  wrong,  and  wrong  as  wrong 
can  be.  The  ideal  ponltry  house  wants  all  the  sunshine  and  fresh 
air  possible;  wants  a  tight  roof,  and,  if  possible,  tight  walls  north, 
rvest,  east,  and  it  does  want  to  face  the  south  or  southeast,  and  not 
be  situated  iu  a  depression.  If  you  leave  the  south  side  wide  open 
the  year  round  you  are  pretty  near  right. 

Third.  Better  feed.  Less  corn,  more  meat.  A  year  ago  when  on 
this  platform  I  spoke  on  "Why  Lehigh  County  Farmers  Are  Not  Get- 
ting "More  Eggs,"  I  was  told  I  must  have  it  in  for  the  farmers.  But 
I  fear  if  I  was  to  give  you  my  straight  opinion  of  the  u.sual  city 
"fresh  eggs,"  filthy  farmers'  eggs  would  seem  clean  in  comparison. 
Milk  from  garbage-fed  cows  is  condemned  by  common  sense,  by  the 
medical  fraternity,  and  by  the  laws  of  this  State.  What  about  city 
garbage-fed  hens?  A  hen  will  eat  unutterable  garbage,  garbage  the 
dirtiest  cow  would  not  touch.  And  what  about  the  eggs  laid  by  the 
tubercular  hens,  so  common  in  the  city  hack  vaid?  And  the  liver 
sick  hens? 
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Fourth.  More  room.  Less  tainted  grouud.  Less  sickness.  More 
vigorous,  more  liardy,  rich,  red-blooded  stock. 

Four  simple  things  which,  if  you  men  are  leaders  in  the  agricul- 
tural thought  of  the  State  will  emphasize  on  all  possible  occasions, 
will  go  far  towards  better  poultry  keeping. 

MR.  BRUCKART:  What  is  to  be  done  if  you  have  good,  healthy 
chickens,  and  your  neighbor's  chickens  have  that  discharge  of  the 
nostrils? 

MR.  WITTMAN :  I  have  been  spraying  my  peach  trees  year  after 
year,  but  my  neighbor  would  do  nothing,  so  I  finally  told  him  that 
if  he  didn't  get  to  work  and  spray  his  trees  I  would  get  a  sprayer 
and  do  it  myself.  He  sprayed  them.  And  probably  the  same  rule 
would  hold  good  in  case  of  chickens. 

Roup  is  contagious.  I  would  as  soon  have  my  chickens  have  diph- 
theria as  to  have  the  roup;  and  yet,  some  fellow  asked  me  whether 
they  were  not  tit  to  eat  in  that  condition,  and  he  was  by  no  means 
an  ignorant  man,  either. 

A  Member:  Was  he  a  doctor? 

MR.  WITTMAIs :  No,  he  was  not  a  doctor;  he  was  a  preacher. 

A  Member:  Do  you  recommend  the  Leghorn  as  a  gentleman  farm- 
ers'fowl? 

MR.  WITTMAN:  No,  I  don't  believe  I  would;  it  is  too  restless.  A 
small  Leghorn  will  waste  up  all  his  energy  in  scratching,  and  they 
seldom  get  to  weigh  over  four  or  five  pounds  in  this  country. 

MR.  SCHWARZ:  Would  vou  come  down  entirely  to  the  Plymouth 
Rocks? 

MR.  WITTMAN:  If  you  like  the  Plymouth  Rocks  best.  It  is  just 
the  saii.ie  with  the  Leghorn;  one  man  may  do  better  with  the  Ply- 
mouth Rock  because  he  likes  them;  another  may  do  better  with  the 
Leghorns  because  he  likes  them  best.  That  is  the  reason  some  men 
are  able  to  take  the  Polish  hens  and  make  good  money  on  them. 
Tliey  like  these  chickens,  and  the  chickens  seem  somehow  to  realize 
it,  and  do  their  best  for  them.  The  Bai'red  Plymouth  Rock  is  a 
most  excellent  chicken,  and  will  average  two  hundred  eggs  a  year. 
T  will  guarantee  that  yon  will  get  a  hundred  a  year  on  P>arred  Ply- 
mouth Rocks. 

MR.  NEVIUS:  I  am  one  of  the  few  poultrymen  that  have  remained 
in  the  business  for  more  than  two  or^hree  years.  In  fact,  I  have 
been  a  ponltryman  for  forty  years.  The  trouble  is,  as  Mr.  Wittman 
has  said,  that  people,  in  their  efforts  to  increase  the  egg  production, 
do  not  take  into  consideration  the  advantages  of  pure  breeding,  and 
we  are  not  willing  to  go  to  the  expense  of  getting  pure-bred  stock. 
Just  to  illustrate: 

I  have  some  fine  Partridge  Cochins,  and  a  neighbor  of  mine  asked 
me  what  I  wanted  for  them;  I  told  him  .f5,  and  he  said,  ''Mr.  Nevius, 
it  is  siin])ly  folly  for  fanners  to  pay  so  much  for  one  male  bird." 
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Nevei'tlieless,  lie  was  liuall^  induced  lu  try  one.  1  \vat(,4icd  his  stock 
very  cavefuUj,  aud  his  birds  from  that  stock  averaged  in  weight  four 
pounds,  and'in  the  last  three  years  he  sold  three  pairs  that  netted 
him  foU;  yet  it  was  absurd  to  pay  fo  for  a  single  bird. 

A  gentleman,  Mr.  Allen,  one  of  the  largest  dealers  in  the  city, 
handling  about  §300,000  worlh  a  year,  told  me  two  years  ago  that 
he  had  an  acre  of  ground  on  his  place,  on  which  he  was  keeping  a 
hundred  hens,  and  was  selling  a  hundred  dollars'  worth  of  eggs  a 
month.  Now,  if  any  of  our  farmers  can  produce  a  hundred  dollars' 
worth  of  eggs  in  a  month  from  an  acre  of  ground,  I  would  like  to 
know  it. 

Xow,  my  reason  for  taking  up  your  time,  gentlemen,  is  this:  I 
am  a  member  of  this  Board  in  the  interests  of  the  Poultry  Associa- 
tion, and  if  I  do  not  say  something  I  shall  feel  as  if  I  have  not  done 
my  duty  by  those  who  sent  me  here,  and  for  that  reason  T  a.sk  your 
ijidulgence  for  a  few  minutes. 

The  census  report  of  1900  tells  us  that  in  lUOO  1,981,(31)9  cows, 
valued  at  1566,375, 739,  produced  $472,276,293,  or  a  value  per  cow  of 
$29.68,  aud  of  dairy  products.  |24.7o  per  cow,  or  84  cents  for  each 
dollar  of  the  cows'  value.  At  the  same  time  there  were  in  this  coun- 
try 250,681,673  chickens,  producing  75,783,596  dozen  of  eggs,  and 
their  product  was  worth  |281.17S,035,  or  an  average  value  of  29 
cents,  making  the  average  product  of  each  chicken  worth  |1.12,  or 
$3.27  for  each  dollar  of  value.  There  is  $3.27  per  dollar  for  money 
invested  in  chickens,  against  84  cents  per  dollar  invested  in  dairy- 
ing.  Isow,  that  is  taken  from  the  United  States  statistics. 

Now,  then,  we  take  into  consideration  the  small  amount  of  ground 
that  is  necessary  to  support  these  millions  of  chickens,  as  compared 
with  the  ground  required  to  support  dairy  cattle,  and  we  see  the 
gain  there,  as  well.  Then,  they  require  only  about  one-tenth  as  much 
expense  for  feeding  and  housing  as  dairj^  cattle,  and  our  profits  are 
accordingly  increased.  The  hen  takes  care  of  herself.  Now,  each 
egg  is  worth  at  least  two  cents,  and  a  hen  will  produce  at  least  a 
dollar's  worth  of  eggs  a  year. 

Now,  Mr.  "Wittman  has  told  you — aud  there  is  no  question  about 
it  at  all — that  there  is  more  nonsense  written  and  put  into  poultry 
papers  than  on  any  other  subject.  Now,  I  do  not  mean  to  say  we 
must  not  read  poultry  papers;  but  we  must  learn  to  distinguish  be- 
tween the  sense  and  the  nonsense. 

Poultry  keeping  has  never  received  a  proper  amount  of  attention, 
and  is  therefore  not  considered — and  wrongfully  so — as  important 
a  feature  of  farming  as  dairying,  or  some  of  the  other  branches.  I 
think  the  Fanners'  Institutes  should  make  it  one  of  their  most 
important  topics,  and  arouse  the  interest  of  the  farmers  in  this 
remunerative  occupation,  and  T  hope  they  will  not  fail  to  do  so  during 
<he  coming  year. 

MR.  GOODERHx\M:  I  think  we  are  losing  time  by  not  getting 
down  to  business.  I  do  not  see  that  we  have  learned  anything  in 
the  interests  of  practical  poultry  keeping  so  far  this  morning.  What 
we  want  to  know  is  what  varieties  are  best,  what  exercise  is  best, 
what  to  feed  them,  and  ho^^■  to  treat  them  in  general,  so  as  to  avoid, 
as  far  as  possible,  flie  tronblc,*  rhnf  cotne  witli  [lonltry  keeiiiug. 
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MR.  WITTMAl^:  J  waul  to  say  that  1  can't  tell  how  to  make  a 
success  of  the  chicken  business  in  one  hour,  or  even  in  one  day. 
The  only  exercise  that  is  gO'^d  for  chickens  is  the  exercise  that  keeps 
them  health^',  and  I  don't  know  anything  better  than  scratching. 

MR.  ERODHEAD:  If  you  want  to  raise  less  than  two  hundred 
chickens,  is  it  best  to  use  hens,  or  incubators? 

MR.  \^'rTTMAN:  By  all  means  use  hens.  By  far  the  larger  part 
of  the  business  may  safely  be  left. to  the  hens.  I  want  to  add  one 
word  in  reference  to  the  State  in  using  its  influence  to  interest  the 
farmers  of  Pennsyh^ania  in  poultry  keeping.  The  State  need  not 
create  the  influence.  Jt  is  here.  What  the  State  now  wants  to  do 
is  to  foster  and  help  that  interest. 

SECRETARY  MARTIN:  This  afternoon  session  will  be  devoted 
to  topics  of  interest  to  County  Institute  Chairmen  and  Lecturers. 
If  there  is  a  delegate  here  who  can't  wait  until  tomorrow,  I  want 
him  to  hold  up  his  hand  right  now.  I  want  to  see  who  he  is.  Brother 
Fenstermaker  and  the  members  of  the  committee  have  arranged  . 
for  some  pleasant  trips  tomorrow,  and  I  think  that,  wherever  pos- 
sible, we  should  stay  and  show  our  appreciation  of  their  kindness. 
It  is  a  matter  of  surprise  to  ,me  to  learn  that  some  of  the  delegates 
have  arranged  to  visit  the  Fair  Grounds  and  other  places  of  interest 
this  afternoon.  If  it  is  imperative  that  you  should  go  home,  of 
course,  we  will  have  to  excuse  you;  but  please  do  try  not  to  inter- 
fere with  Brother  Fenstermaker's  program. 

MR.  HERR:  I  have  been  v/atching  this  Chairmen's  meeting.  It  is 
an  important  meeting,  and  a  mistake  has  been  made  in  putting  it 
so  near  the  end  of  the  program.  It  is  of  great  importance  to  the 
men  who  expect  to  go  out  this  coming  season  to  do  Institute  work, 
and  I  do  not  see  why  any  one  should  be  excused. 

The  CHAIRMAN:  TVe  will  now  stand  adjourned  until  1:30  this 
afternoon. 


Thursday,  June  6,  1907,  1:30  P.  M. 
The  session  was  called  to  order,  with  Mr.  Killam  in  the  Chair. 

FARMERS'  INSTITUTE  SESSION. 

The  CHAIRMAN:  Brother  Martin.  Director  of  Institutes,  will 
open  this  session  with  an  address  on  "What  Should  Be  the  Qualifi- 
cations of  the  State  Lecturers. 

ADDRESS  OF  DIRECTOR  MARTIN. 

Gentlemen  of  the  Farmers'  Institute,  Managers,  Lecturers  and 
Friends:  Our  good  Chairman  has  just  slightly  misapplied  the  topic 
assigned  to  mo.  That  is  the  subject  of  Brothei'  Glover's  address, 
and  it  is  very  ]nuch  more  pleasant  to  have  the  other  fellow  explain 
the  qualiflcationii  of  an  Institute  Lecturer. 

The  few  words  I  have  to  offer  at  this  time  might  be  summarized 
by  saying  that  the  Department  of  Agriculture  has  taken  no  back- 
ward steps  in  the  last  decade.    If  T  could  place  before  you  on  canvas 
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the  agriculture  of  ten  years  ago.  and  that  of  today,  the  stages  of 
advancement  would  be  very  clear.    Then  the  soil  was  regarded  as 
dead,  inert  matter;  now  it  it  known  to  be  an  active,  a  living  reality, 
subject  to  changes  in  organism,  due  to  our  treatment  of  it,  and  re- 
sponding with  increased  production  to  intelligent  care.    We  have 
also  the" improvement  in  other  lines  of  agriculture,  the  dairy  cow. 
Then  the  scrub  cow  was  practically  the  only  thing  known  to  the 
farmer;  today  we  have  the  fine-bred  dairy  cow,  with  her  physical 
system  developed  for  special  purposes,  and  selected  for  her  pro- 
ductive capacity,  gradually  evolved  by  the  brain  power  applied  to 
the  theory  of  selection,  as  developed  in  the  last  ten  or  twelve  years. 
The  same  rule  applies  to  poultry  keeping.    Note  the  pure  bred  stock 
of  today,  selected  in  like  manner  with  reference  to  the  profit  to  be 
derived  therefrom,  and  with  the  laws  of  breeding  and  selection 
worked  down  to  a  nicety  and  followed  out.    What  a  difference  be- 
tween this  and  the  poultry  keeping  of  ten  or  twelve  years  ago,  before 
the  Department  of  Agriculture  began  its  aggressive  campaign  by 
the  organized  Farmers'  Institutes!    Again,  one  of  Pennsylvania's 
great  interests,  horticulture.    Yesterday  we  heard  Dr.  Funk  tell 
us  how  climatic  influences  and  all  the  enemies  that  beset  the  grower 
of  peaches,  can  be  overcome  so  as  to  produce  even  in  an  off  year — but 
we  know  no  more  off  years,  thanks  to  the  advancement  in  this  line — 
we  now  have  a  full  crop  of  peaches,  where,  under  the  old  regime  the 
peach   trees   were   often   destroyed   altogether   by  unseasonable 
weather. 

All  this  advancement,  and  many  others  along  these  lines,  has 
been  worked  out  on  these  fine  old  farms  of  Pennsylvania,  largely 
through  the  instrumentality  of  the  Farmers'  Institute  of  Pennsyl- 
vania. Every  farmer,  every  delegate,  here  knows  this  to  be  true. 
Other  agencies  and  instrumentalities,  which  have  given  important 
assistance  in  improving  agricultural  conditions  in  Pennsylvania,  are 
the  Pennsylvania  State  Board  of  Agriculture,  and  the  agricultural 
papers  and  the  Agricultural  College  of  Pennsylvania  are  all  doing 
a  great  work,  and  are  a  power  for  good  in  the  cause  of  agriculture, 
using  their  influence  and  experiments  to  induce  the  people  to  adopt 
modern  machinery  and  improved  methods  on  their  farms,  but  their 
results  are  extended  to  the  people  through  the  Farmers'  Institute, 
and  the  results,  we  are  sure,  will  more  than  justify  ail  our  past 
troubles. 

I  am  glad  today  to  have  an  opportunity  to  listen  to  this  discussion 
by  the  Managers  and  Lecturers  of  the  Institutes.  I  expect  to  learn 
a  great  deal;  and  while  you  have  accomplished  much  in  the  past, 
there  remains  still  greater  things  to  accomplish.  Our  sun  has  not 
reached  its  zenith. 

The  discussion  this  afternoon  is  devoted  to  questions  relating  to 
the  work  of  Local  Managers,  and  the  Farmers'  Institute  Lecturer. 
I  want  to  take  a  few  notes  from  you  men  who  have  been  out  in  the 
field  everywhere  in  Pennsylvania.  I  want  your  counsel  and  your 
advice.  Do  not  hesitate  to  speak  out  in  this  Convention;  you  can't 
offend  me  by  so  doing.  Our  object  is  the  improvement  of  agricul- 
ture, and  we  want  to  leave  no  means  unused  leading  to  that  end.  I 


hope  evi'i  V  dclugale  will  lake  au  active  iiileiest  in  il,  and  liely  to 
make  the  discussions  lively  and  interesting. 

Mr.  Hall  has  been  called  to  leave  us  on  account  of  heme  condi- 
tions. His  subject  was  No.  G.  I  would  suggest  that  we  hear  him 
tirst,  in  order  that  he  may  be  able  to  leave  on  the  afternoon  train. 

I  thank  you,  my  friends.  I  cannot  find  it  in  my  limited  vocabulary 
of  language  to  express  my  appreciation  of  the  unanimous  support 
you  gave  me  in  reference  to  my  reappointment  to  the  position  I  hold, 
and  can  only  add  that  I  will  try  to  deserve  your  confidence. 

The  CHAIRMAN:  As  suggested  by  Mr.  Martin,  Mr.  Hall,  of  Pot- 
ter, will  be  the  first  speaker.  His  subject  is  No.  6,  which  we  will  take 
first,  and  then  take  up  the  program  in  order. 


IS  IT  THE  DUTY  OF  CHAIRMEN  TO  ATTEND  ALL  MEETINGS 

IN  THEIR  COUNTY? 


Bv  Horace  H.  Hall,  Countii  Uh'Hnuan,  Potter  Co. 


xMr.  Chairman  and  Members  of  the  Institute:  The  question  as- 
signed to  me  is,  "Is  It  the  Duty  of  Chairmen  of  Institutes  to  Attend 
All  Meetings  in  Their  County?"  and  1  will  say  to  you  that  I  can 
answer  that  question  in  just  one  way,  and  that  way  is  "Yes." 

I  cannot  conceive  of  any  reason  why  the  Chairman  should  not  be 
present.  Now,  the  Manager  of  the  Institute  is  the  representative 
of  the  Director  of  Institutes,  and  he  should  be  present  to  pay  his 
indebtedness  to  the  Superintendent.  I  don't  see  how  a  man  can  be 
a  Chairman  of  Institutes  in  his  county,  and  not  know  exactly  what 
is  going  on  for  the  advancement  of  agriculture,  and  what  is  being 
done  at  the  Institutes.  Now,  when  I  came  into  the  position  of 
County  Chairman  I  was  a  fairly  well  privileged  man  in  Pennsylvania; 
but  suppose  I  had  been  an  average  farmer  in  Pennsylvania  taking 
the  position,  what  would  the  State  have  done  for  me  to  pay  me  for 
the  time  and  trouble  of  attending  these  meetings?  It  would  first 
have  paid  my  expenses  to  Huntingdon,  then  to  Harrisburg— I  have 
not  got  them  in  order,  but  it  is  close  enough  for  all  practical  pur- 
poses—then to  Bellefonte,  I  think,  to  State  College,  then  to  Harris- 
burg, and  then  here.  I  hear  some  of  the  Chairmen  say  we  should  be 
paid  for  our  time.  If  it  is  not  doing  our  own  work  to  work  for  the 
farmers,  and  go  to  these  Institutes  to  get  inspiration  for  the  work, 
and  get  information,  which  will  be  for  our  own  benefit,  I  don't  know 
what  would  be  the  use  of  living.  I  think  we  are  well  paid  for  all 
that  we  do  to  make  these  Institutes  what  the  Department  of  Agri- 
culture wants  them  to  be— Schools  of  Agriculture,  Avhicli  will  lift 
the  entire  agricultural  interest  of  Pennsylvania. 

The  CHAIRMAN:  If  there  is  no  discussion,  we  will  proceed  to 
No.  1  on  the  program,  by  Mr.  J.  Newton  Glover. 
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WHAT  SHOULD  BE  THE  QUALIFICATIONS  OF  THE  STATE 

LECTURER? 


BY  J.  NSWTON  Glovih,  Chairman.  Union  Vtuntv- 


By  qualification  we  understand  '-any  natural  endowment  or  ac- 
quirement which  fits  a  person  for  a  place  or  employment." 

A  good  constitution  or  fair  health  is  one  of  the  first  qualifications 
necessary  for  a  state  speaker  to  have,  in  order  to  stand  ong  or 
cold  drives  change  of  rooms  and  beds,  loss  of  sleep,  speaking  in 
heated  and'  crowded  halls  with  poor  ventilation,  all  of  which  go 
with  their  work.  With  this  constitution  should  be  a  voice  strong  and 
distinct  enough  to  be  heard  in  all  parts  of  a  hall  or  church,  with 
variation  enough  in  tones  to  keep  people  awake  and  interested,  un- 
less the  subject  is  too  dry  or  scientific  for  the  average  person,  and 
the  ventilation  too  faulty.  .    ,  i  • 

The  social  (qualifications  of  a  speaker  are  important  in  helping  one 
to  make  friends  with  his  host  and  fellow-speakers  and  hearers  before 
and  after  sessions,  and  in  finding  out  the  needs  of  the  section  m 
which  he  is  laboring,  and  how  he  may  help  them.  He  should  be  able 
to  deny  himself  the  conveniences  of  town  and  city  life,  if  necessary, 
in  the  couiitrv,  when  he  is  given  the  best  people  have,  and  not  be 
disagreeable  if  asked  to  double  up  Avith  a  fellow-speaker  in  order  to 
give  both  a  warm  room.    We  mention  this  qualification  of  accepting 
situations  agreeably  on  the  part  of  speakers,  because  some  men  think 
that  the  best  entertainment  people  give  them  is  not  good  enough, 
since  the  State  pavs  for  it,  though  it  is  some  better  than  they  have  at 
home.   A  State  speaker  needs  the  working  quality  when  it  comes  to 
answering  questions,  both  in  and  out  of  institutes,  so  as  to  clear  mat- 
ters in  the  minds  of  farmers  upon  questions  they  are  trying  to 
solve  on  their  farms;  and  speakers  need  the  staying  quality  also,  so 
that  they  are  at  the  institute  to  the  close  of  the  session,  if  neces- 
sary, to  answer  questions  which  may  arise,  instead  of  trying  to  get 
away  to  read,  w^ite  or  smoke,  or  so  they  will  not  be  interrogated 
or  asked  to  explain  more  in  detail  the  questions  they  discussed. 
Punctuality,  of  course,  is  necessary  in  this  work,  as  elsewhere,  for 
it  will  not  do  for  a  speaker  to  be  late  in  getting  to  the  hall  in  tirne 
for  his  talk,  or  to  miss  connections  and  not  reach  the  place  till 
the  session  is  nearly  over,  as  has  happened  a  few  times  with  the 
speakers  for  our  institutes.  Energy  and  enthusiasm  on  the  part  of 
speakers  are  necessary  to  be  successful,  because  when  a  speaker 
shows  by  his  talk  that  he  means  and  believes,  and  has  done  what  he  is 
saying,  his  hearers  will  accept  his  statements;  w^hereas,  if  he  is  easy 
going  and  tired,  his  audience  will  become  tired  of  him  the  longer  he 
talks.   The  life  of  a  speaker  is  a  strenuous  one,  which  no  lazy  man, 
or  one  who  has  failed  as  a  farmer,  should  covet;  but  a  man  may  b^? 
a  "crank"  on  some  subject  which  he  knows  and  has  worked  out  suc- 
cessfully on  his  farm  or  plot,  and  be  a  good  institute  worker,  pro- 
vided he  is  not  too  cranky  on  every  subject  to  be  useful. 
The  literary  qualifications  of  a  State  speaker  cannot  be  too  high 

or  great,  if  he  has  sense,  experience  and  observation  with  them. 
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Muny  of  uiu-  iJiacricul  and  sufcesst'iil  farmers  have  not  had  the  edu- 
cational advantages  they  should  or  would  have  liked  to  have  had. 
Yet  they  succeeded  in  some  branch  or  line  in  agriculture  along  which 
they  read,  studied,  experimented  and  observed,  till  they  mastered 
the  subject  and  became  specialists  in  their  work.  If  a  man  has 
grown  corn,  wheat  or  potatoes,  been  a  trucker  or  fruit  grower,  or 
raised  horses,  cattle  or  hogs,  or  has  been  a  successful  dairyman  or 
poultryman,  so  that  he  is  recognized  as  the  best  authority  in  his 
line  in  that  section,  and  can  tell  others  what  he  knows  in  good  lan- 
gauge,  and  is  a  man  of  good  character,  he  has  the  qualifications  for 
a  State  speaker.  Because  a  man  has  read  much  on  agriculture,  and 
is  full  of  theory  as  to  how  things  can  or  should  be  done,  even  if  he 
is  a  good  talker,  does  not  fit  him  for  this  work  any  more  than  a  clerk, 
agent  or  political  farmer  with  a  '-pull"  is  fitted,  since  such  men  de- 
.  stroy  the  usefulness  of  institute  work,  and  never  should  have  any 
consideration  as  State  speakers.  What  people  want  to  hear  of  a 
speaker  is  his  experience  and  observation  which  enabled  him  to 
succeed  in  his  specialty,  so  that  they  may  profit  by  his  knowledge 
and  success. 

(irauting  now  that  a  speaker  has  succeeded  along  his  line,  or 
knows  the  subjects  he  discusses;  that  he  has  lived  on,  experimented, 
owned  or  farmed  for  profit  or  pleasure,  he  should  know  how  and 
where  to  begin  his  talks,  and  how  to  illustrate  them,  whether  by 
drawings,  figures  or  story,  to  impress  his  hearers,  quit  when  his 
audience  is  getting  restless  or  sleepy,  though  he  has  not  said  his 
whole  speech,  and  not  tell  the  same  stories  or  present  his  subject  in 
exactly  the  same  way  at  every  institute,  that  it  will  not  be  so  mon- 
strous to  his  fellow-speakers. 

Another  qualification  of  a  successful  State  speaker  is  that  he  be 
a  student  and  observer,  improving  himself,  not  going  over  the 
State  talking  on  the  same  subjects  from  year  to  year,  after  his  talks 
have  been  published  by  the  Department  of  Agriculture,  and  read 
by  many  people  who  attend  institutes;  and  he  should' adapt  his 
talk  to  the  section  of  the  State  he  is  in,  and  not  tell  farmers  how 
to  grow  something  for  which  their  soil  is  not  suited  or  advise 
new  things  which  have  not  been  fully  tested,  though  he  may  advise 
expermients.  Some  subjects  may  be  discussed  as  "precept  upon 
precept,  line  upon  line'"  till  farmers  hear  and  practice,  but  they 
must  not  be  presented  "with  stammering  lips"  by  speakers  to  be 
efi:'ective.  State  speakers  must  be  honest,  not  exaggerate  what  they 
have  done,  or  tell  what  they  have  not  done;  not  to  be  too  egotistical 
must  be  sober  men,  and  have  regard  for  sacred  things.  The  hi^^her 
the  morals  of  State  speakers,  the  better,  and  how  and  where  they 
spend  the  Lord's  Day,  will  have  its  influence  also  with  many  people 
Farniers  who  attend  institutes  are  readers  of  agricultural  papers  like 
Ihe  Stockman,  Agriculturist,  Practical  Farmer,  Hoard's  Dairyman, 
Breeders'  Gazette,  Rural  New  Yorl.:er  or  other  good  farm  journals 
and  are  wide  awake  in  their  occupation;  and  these  men  are  at  the  io- 
stitutes  to  be  instructed  further  by  the  State  speakers,  who  are  spe- 
cialists m  their  lines,  and  supposed  to  be  model  farmers,  with  every- 
thing about  their  farms  in  good  shape,  so  that  visitors  to  their 
farms  see  them  "practice  what  thev  preach." 

You  Hiink  these  qualifications  for  State  speakers  are  many  and 
high,  and  so  they  are.    Then,  "Who  is  sufficient  for  these  thingfl'"' 
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W  liters  for  the  dittereiU  agricultural  papers  are  geuerallj  special- 
ists in  their  lines,  and  many  counties  in  this  and  other  states  have 
men  who  come  up  in  a  large  measure  to  the  requirements  for  State 
speakers,  and  these  are  the  men  who  "will  very  gladly  spend  and 
be  spent"  to  teach  the  farmers  of  this  State  how  to  better  their  con- 
ditions on  their  farms,  so  as  to  keep  more  of  the  industrious  business 
young  people  on  the  "old  homestead."  and  help  the  "man  behind  the 
plow"  the  better  to  hoe  his  row. 

MR.  HOOVER:  I  have  listened  to  this  subject  with  a  great  deal 
of  interest.  The  ground  has  been  well  covered,  but  it  does  appear 
to  me  that,  first  of  all,  the  Institute  Lecturer,  when  he  goes  out  into 
the  work,  should  be  in  earnest,  and  not  feel  that  he  is  going  out  for 
pleasure.  Then,  he  should  be  a  practical  man,  so  that  he  can  go 
over  the  State  and  tell  the  people  something  which  they  can  actually 
carry  out  in  their  work.  Next,  he  should  be  an  exemplary  farmer  at 
home,  so  that  he  who  runs  may  see  that  he  practices  what  he 
preaches — that  his  neighbors  may  see  what  he  is  doing,  and  he  need 
not  be  ashamed  of  it.  He  should  actually  be  acquainted  with  his 
work — a  man  of  actions  as  well  as  words. 

PROFESSOR  MASSEY:  I  have  had  a  good  deal  of  experience  with 
Farmers'  Institutes  and  Institute  speakers,  having  during  the  last 
twenty-five  years  lectured  at  institutes  in  eleven  different  states,  and 
I  have  had  opportunity  to  observe  the  methods  in  each.  Xow,  so 
far  as  the  qualifications  of  a  lecturer  are  concerned,  he  should  be 
in  full  sympathy  with  the  demonstrations  of  .science  on  the  one  hand, 
and  on  the  other,  by  practical  experience,  know  what  the  farm  is, 
and  the  conditions  that  attend  the  toil.  Then,  he  should  know 
something  that  will  be  of  value  to  the  people,  something  which  they 
have  not  yet  found  out.  He  should  be  a  student  himself,  and  not 
go  every  winter  before  the  people  and  rehash  the  same  old  story 
that  he  has  been  telling  for  years.  He  should  learn  something  dur- 
ing the  summer  that  will  enable  him  to  tell  something  new.  If  he 
tells  one  story  continually,  the  people  don't  want  to  hear  him  any 
more  after  they  have  heard  him  once  or  twice.  He  must  be  a 
student.  There  is  too  much  to  learn.  The  oldest  and  most  expe- 
rienced of  us  have  not  yet  found  out  how  much  there  is  to  learn  in 
agriculture.  I  know  in  my  own  experience  how  much  less  I  know 
now  than  when  I  first  left  college.  I  have  found  out  that  a  great 
many  things  I  thoiight  I  knew  are  not  so.  This  matter  of  thorough 
practical  experience,  and  thorough  realization  of  what  science  has 
done  for  the  farm,  is  one  of  the  chief  qualifications  for  a  man  who 
is  going  to  teach  farmers,  and  if  he  is  not  going  to  teach  farmers 
something  they  don't  really  know,  and  ought  to  know,  he  had  better 
not  go  on  the  platform. 

MR.  FERGUSON:  This  is  the  summary  of  the  whole  matter: 
There  are  two  classes  of  lecturers;  there  is' the  scientist,  and  there 
is  the  practical  man.  Now,  let  a  man  tell  what  he  knows.  The  man 
who  has  not  made  the  investigations  of  the  scientist,  to  go  before 
an  Institute  and  tell  what  some  one  else  had  said  or  done,  simply 
makes  himself  ridiculous,  and  I  think  the  first  qualification  is  that 
a  man  should  know  what  he  is  talking  about.  The  man  who  know.«i 
what  he  is  talking  about  will  command  attention 
12 
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Now,  whfii  he  knows  what  be  wauts  to  tell,  the  uext  thing  is  to 
be  able  to  saj  it.  I  think  it  would  be  a  good  thing  if  our  worthy 
Institute  Director  would  add  an  Elocution  Departmeut  to  his  course, 
not  only  so  far  as  the  voice  is  concerned,  but  so  far  as  expression 
is  concerned,  as  well.  Some  of  our  Institute  Lecturers  go  out  and 
talk  about  things  in  terms  that  the  ordinary  farmer  does  not  under- 
stand, and  hence  does  not  know  what  they  are  talking  about.  An- 
other thing  is  not  to  talk  too  long.  When  you  are  running  a  day 
or  two  Institute,  and  have  a  man  go  on  and  talk  thirty  or  forty  min- 
utes, I  tell  you  he  has  to  be  a  mighty  interesting  speaker  to  hold 
the  attention  of  his  audience  when  they  are  waiting  to  hear  the 
other  man.  Then,  there  is  another  thing,  and  then  I  will  quit;  that 
is,  not  to  have  too  many  subjects.  You  will  not  be  able  to  digest 
them,  and  will  only  become  bewildered. 

MR.  CURE:  I  will  just  add  a  word  or  two  to  these  very  valuable 
suggestions.  One  of  the  chief  qualifications  of  the  lecturer  is  sym- 
pathy with  the  man  he  is  trying  to  help.  We  can't  do  a  man  much 
good  unless  we  are  in  sympathy  with  him.  We  know  that  our  science 
is  very  recent,  and  that  the  man  we  are  trying  to  help  is  not  yet  in 
touch  with  it.  We  do  not  blame  him  for  it.  People  use  their  hands, 
or  they  use  their  brains;  what  they  should  learn  to  do  is  to  use  their 
hands  in  connection  with  their  brains,  and  this  is  what  we  are  try- 
ing to  teach  them.  We  want  to  teach  a  man  some  principles  which 
he  can  put  into  use,  and  in  that  way  awaken  the  spirit  of  investiga- 
tion which  has  been  lying  dormant,  and  until  we  have  awakened 
that  spirit  of  investigation  there  can  never  be  a  bond  of  sympathy 
between  that  man  and  ourselves.  We  can  never  lift  him  by  giving 
directions.  We  wake  him  by  showing  him  the  principles  and  letting 
him  apply  them. 

Now,  then,  in  addition  to  sending  out  lecturers,  let.the  State  and 
State  College  have  a  correspondence  course,  through  which  the 
young  man  can  be  educated  and  brought  into  contact  with  the  things 
he  should  know.  It  will  pay  in  results,  and  I  think  it  sliould  be  done. 
It  will  imbue  them  with  new  ideas,  and  many  of  them  will  be  glad  to 
pass  on  to  State  College.  • 

A  Member:  I  move  that  we  write  our  questions,  and  then  pass 
them  in  for  discussion. 

MR.  nERR:  That  is  the  way  it  should  be  done.  This  is  an  impor- 
tant question,  and  I  think  we  should  keep  right  at  it,  and  devote 
half  the  afternoon,  if  necessary,  to  bring  out  a  full  discussion. 

Now,  I  want  to  say  right  here  that  Rev.  Ferguson  said  the  right 
thing,  in  the  right  place,  when  he  said  a  man  should  first  know  what 
he  is  talking  about,  and  then  make  it  brief.  A  man  who  is  going  to 
get  up  and  talk  for  an  hour  or  more  is  going  to  bore  the  Institute. 

A  Member.  If  the  County  Chairman  selects  the  topics  for  the  In- 
stitute, and  a  lecturer  comes  to  the  Institute  and  says,  "I  want  to 
talk  about  that;  I  don't  want  to  speak  on  this  subject,"  has  the 
County  Chairm.an  a  right  to  demand  that  he  talk  about  the  subject 
on  the  program? 

The  CHAIRMAN:  Wo  do  that  in  Pike  county. 


SEC'KETAin'  -MAKTIN;  Voii  Ikivc  llic  cJioice  in  that,  broHier. 

The  CHAIRMAN:  We  will  now  take  up  the  next  subject,  No.  2. 
to  be  discussed  by  Mr.  McGowan. 

-  SECRETARY  MARTIN:  Brother  McGowan  is  unable  to  be  here; 
we  will  leave  that  subject  go,  and  take  the  succeeding  number  on 
the  program.  No.  .3,  by  Rev.  T.  J.  Ferguson. 


SHOULD  COUNTY  CHAIRMAN  ACT  AS  PRESIDING  OFFICER 
AT  THE  DIFFERENT  SESSIONS  OF  HIS  INSTITUTE?  IF  NOT, 
HOW  SHOULD  THE  PRESIDING  OFFICER  BE  SELECTED? 


Br  Rev.  T.  J.  FERgusox,  County  Chairman,  Cumberland  Co. 


Mr.  Chairman,  Ladies  and  Gentlemen:  I  will  answer  this  question 
by  telling  you  what  I  have  done,  and  giving  my  reasons  for  so  doing. 
There  was  a  day  in  Farmers'  Institute  work  that  a  man  could  get 
up  and  make  a  speech,  and  that  was  all  that  was  required;  but  that 
day  has  gone,  thanks  to  our  worthy  Director.  A  man  must  not  only 
tell  a  thing,  but  give  his  reasons  for  it,  and  I  will  tell  you  what  I 
have  done,  and  why  I  did  it.  In  a  meeting  like  this  we  do  not 
expect  every  one  to  think  alike,  or  to  answer  a  question  alike;  but 
we  come  to  tell  one  another  Avhat  we  have  been  doing,  and  compare 
methods,  and  thereby  help  one  another  to  improve  our  work. 

My  plan  has  been  not  to  preside  when  I  could  get  some  one  else 
who  was  capable.  You  ask  me  why?  Well,  in  the  first  place,  I  do 
not  regard  my  appointment  as  County  Chairman  for  the  purpose  of 
presiding  at  our  local  institutes,  but  for  their  direction  and  control. 
Our  worthy  Director,  in  speaking  to  us  this  afternoon,  called  us 
"Managers."  I  remember  in  his  bulletin  of  1906,  in  speaking  of 
the  Chairmen,  and  thanking  them,  he  spoke  of  them  as  "Managers." 
Our  duties  are  not  specifically  defined,  but  we  are  supposed  to  be  ful- 
filling them  when  we  set  to  work  the  greatest  forces  for  good,  and 
secure  the  greatest  efficiency  of  the  Institutes.  And  I  consider  that 
I  have  managed  best  when  I  have  some  one  else  to  preside.  I  believe 
that  it  is  well  for  the  community  to  have  one  of  their  people  pre- 
side. Then  men,  women  and  children  know  him,  and  it  is  the  local 
man  who  will  succeed  best  in  arousing  their  interest.  It  is  a  source 
of  local  pride,  and  they  feel  at  ease  with  him,  and  local  people  must 
be  interested  to  make  it  go.  Now,  suppose  the  County  Cliairman, 
who  is  a  representative  of  the  Department,  presides.  The  people  are 
likely  to  reason  that  the  State  sends  the  speakers,  pays  the  bills,  pre- 
sides and  is  the  whole  thing.  By  getting  one  of  their  number  to  pre- 
side, you  show  them  that  it  is  their  Institute,  and  their  local  pride 
is  aroused  to  make  it  a  good  one,  and  good  to  the  community  is  the 
result. 

My  next  reason  is  the  good  it  brings  to  the  man  who  presides.  It 
gives  him  a  recognition  of  his  own  power.  It  is  an  education  and 
help  that  will  enable  him  to  come  out  and  take  part  in  other  meet- 
ings, and  T  tell  yon  that  is  wlial  the  farmers  of  Ponnsvlvania  and 
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of  the  United  States,  want — men  who  will  be  leaders  of  men.  And 
one  of  the  best  ways  these  Institutes  can  be  made  a  help  to  the  dif- 
ferent localities  is  by  taking  some  worthy,  capable  young  man  to 
be  the  presiaing  officer.  It  will  help  him,  and  help  those  for  whom 
the  Institutes  are  held.  A  County  Chairman  can  use  his  position 
to  overshadow  local  men,  and  suppress  them  rather  than  call  them 
forth  and  help  them. 

Now,  that  leads  us  up  to  the  second  question:  "How  to  make  the 
selection?''  ^?ell,  1  have  always  selected  the  Chairman  of  the  local 
committee  with  this  in  view.  This  means  a  knowledge  of  the  men 
in  the  county,  and  an  acquaintance  with  their  abilities.  The  presid- 
ing officer  must  be  a  man  interested  in  agriculture — in  touch  with 
the  fields.  He  must  be  a  capable  man,  who  has  in  his  make-up  three 
elements  that  I  regard  as  essential  to  capability:  1.  A  good  voice, 
that  when  he  makes  announcements  he  can  be  heard  by  the  audience. 
2.  Self-assertion  and  force  of  character.  Sometimes  it  is  needed  for 
those  who  talk  too  long,  and  take  the  time  that  belongs  to  others, 
spending  time  that  could  be  used  to  a  good  deal  better  advantage. 
So  he  must  be  capable  of  calling  them  down,  even  if  they  are  Na- 
tional or  State  Lecturers.  Moody's  success  was  largely  due  to  his 
ability  to  handle  men,  and  keep  things  going.  It  is  related  that  at 
one  of  his  meetings  a  good  brother  rose  to  pray,  and  kept  on  pray- 
ing without  knovv'ing,  apparently,  when  to  stop.  The  audience  began 
to  get  restless,  and  Moody  said,  "Friends,  we  will  sing  a  hymn,  until 
our  brother  finishes  his  prayer."  We  need  a  little  of  that  self-asser- 
tion in  the  presiding  officer. 

3.  A  man  who  does  not  talk  too  much  himself.  Now,  you  say  such 
men  are  not  to  be  found.  I  have  not  found  it  so,  and  if  you  have,  it 
seems  to  me  that  it  is  time  for  us  to  begin  to  turn  some  of  our  fellow- 
farmers  to  work  just  like  this  and  train  them.  There  is  the  program 
to  guide  him;  there  are  the  State  speakers,  who  have  the  most 
kindly  feelings  towards  any  man  who  has  anything  to  do  with  the 
meetings,  and  then  there  is  the  County  Chairman  to  help  him;  with 
all  these  forces  to  assist  him,  the  man  will  succeed,  and  he  will 
grow.  I  am  sure,  my  fellow-chairmen,  that  we  are  of  one  mind  in 
wanting  the  best  and  wisest  methods,  that  our  Institutes  may  be 
made  a  great  power  for  better  farming,  better  men  and  better  homes. 

The  OHAIEMAN:  We  will  take  up  the  next  subject,  No.  4,  by 
Hon.  T.  J.  Philips: 


HOW    MANY  VACATIONS  SHOULD  OCCUR  DURING  INSTI- 
TUTE SEASON? 


BY  HON.  T,  J.  PniLLtps,  AtgUn,  Pa. 


Mr.  Cliairman,  Ladies  and  Gentlemen:  If  I  were  to  answer  this 
question  from  the  standpoint  of  the  Institute  Lecturer,  my  answer 
would  be  very  short.  I  would  say,  begin  when  the  Institute  season 
opens,  and  arrange  for  three  weeks'  Institutes  and  one  week's  vaca- 
tion each  month,  until  the  season  closes.    T  think  T  realize  as  much 
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as  any  man  can  what  it  means  at  the  close  of  one  Institute  to  go 
on  to  another,  in  possibly  another  line  of  work.  Now,  we,  as  lec- 
turers, have  other  business  interests  to  look  after  as  well.  We 
are  usually  men  of  family,  and  need  to  look  after  our  home  and 
family  life. 

It  has  been  said  that  the  life  of  the  Institute  Lecturer  is  a  stren- 
uous one.  We  go  out  into  the  field,  and  we  put  up  at  all  sorts  of 
places — usually  the  best  that  can  be  provided  for  us — but  often  we 
are  out  of  reach  of  communication  from  home,  and  we  feel  that  mat- 
ters should  be  so  arranged  that  we  could  go  home  more  frequently. 
On  the  other  hand.  I  understand  that  every  time  there  is  a  vacation, 
the  Secretary  is  obliged  to  spend  out  of  the  money  allowed  him  three 
hundred  dollars  for  the  transportation  of  the  men  to  their  homes. 
Therefore,  that  should  be  reduced  to  a  minimum. 

Now,  I  know  that  we  usually  begin  about  the  first  week  in  Decem- 
ber, and  then  comes  in  the  State  Grange  meeting.  I  doubt  whether 
there  is  a  man  who  recognizes  the  force  for  good  of  the  Grange  more 
thoroughly  than  I  do,  and  that  meeting  is  the  very  life-blood  of  the 
Grange.  Then  come  the  Christmas  holidays,  and  that  period  has  been 
set  aside  by  the  entire  civilized  world  for  a  season  of  family  re- 
unions and  festivities.  That  vacation  comes  just  right,  according  to 
my  way  of  thinking.  Then  comes  the  State  Board  meeting,  the  lat- 
ter part  of  January,  and  then  a  period  of  hard  work;  for  six  con- 
tinuous weeks  last  year  some  of  us  did  not  visit  our  homes.  We 
drove  over  the  mountains,  and  walked  and  worked  until,  if  the 
whole  thing  became  monotonoiis  to  us,  is  it  to  be  wondered  at? 

Now,  I  have  thought  a  great  deal  over  this  subject  since  it  was 
assigned  to  me.  I  would  not  presume  to  dictate  to  the  State  De- 
partment how  to  hold  their  Farmers'  Institutes,  or  to  criticise  in 
any  way;  but  it  has  occurred  to  me  that  the  abandonment  of  the 
Saturday  evening  session  .might  be  a  partial  solution  of  the  problem. 
Often  xve  find  ourselves,  late  Saturday  night,  miles  from  a  railroad, 
and  from  hotel  conveniences,  where  we  can  brush  up  and  rest  up  for 
the  work  of  the  following  week.  By  doing  away  with  the  Saturday 
evening  sessions,  and  curtailing  the  afternoon  sessions,  or  letting 
the  State  Lecturers  speak  in  the  early  part  of  the  day,  and  filling 
up  the  later  program  with  local  talent,  there  are  few  sections  of  the 
country  from  which  a  man  can't  get  home,  if  he  wishes,  for  a  day  of 
rest  with  his  home  folks,  and  get  back  in  time  for  Monday  afternoon 
or  evening.  Very  frequently  the  expense  would  not  be  materially 
greater  than  the  cost  of  staying  at  a  hotel,  and  many  of  us — I  know 
that  I,  myself  would,  would  be  only  too  glad  to  go  home  at  our  own 
expense,  if  necessary. 

Now,  the  time  lost  in  this  w^ay  could  be  made  up  by  beginning 
Institute  work  a  little  earlier  in  the  season,  before  the  meetings  of 
the  Grange,  the  Stock  Breeders'  Association,  the  Dairy  Union,  and 
other  similar  orffanizations,  and  then  running  the  Institutes  along 
continuously,  with  as  little  interruption  as  possible,  allowing  the 
men  to  take  more  rest  in  that  way.  Where  there  are  two  expe- 
rienced men.  and  one  who  is  just  being  broken  in,  as  is  usually  the 
case,  the  new  man  could  be  given  a  more  active  part  in  the  work, 
and  learn  by  practical  work,  instead  of,  as  is  too  often  the  case,  by 
observation  alone.   Now.  T  found  this  years  ago.  wdien  I  was  travel- 


iug  as  a  uew  uiaii  with  Mv.  Agce,  aud  other  old  war-horses.  The 
third  man  usnally  has  a  good  time  during  the  week,  and  then  leaves 
early  on  Saturday  for  home,  getting  back  Monday  afternoon  or  Tues 
day,  as  may  suit  his  convenience.  This  would  throw  him  on  his  own 
resources,  and  develop  his  abilities  along  the  lines  of  Dr.  Ferguson's 
talk.  And,  if  more  desirable,  the  Saturday  evening  session  need  not 
be  abandoned  in  that  way.    He  could"  be  left  in  charge  of  it. 

MB.  LIGHTY:  I  would  like  to  emphasize  what  the  speaker  has 
said.  I  have  given  considerable  attention  to  the  work  that  is  being 
done  by  our  regular  Institute  Lecturers,  and  I  am  convinced  that 
three  weeks  of  continuous  Institute  lecturing  so  wears  down  a  man 
that  if  he  is  to  do  good  work  afterwards,  he  must  have  a  rest.  I  have 
found  that  to  be  true,  also,  of  the  men  who  work  with  him.  I  be- 
lieve that  it  will  be  for  the  good  of  the  State  of  Pennsylvania  if 
they  can  so  manage  the  work  that  the  regular  Institute  workers  can 
have  at  least  three  days  off  every  three  weeks.  They  should  have 
a  week  off,  in  order  to  keep  the  field  and  do  good  work,  but  if  a 
week  cannot  be  had,  not  less  than  three  days  should  be  allowed 
them. 

The  CHAIRMAN:  We  will  proceed  with  the  next  subject.  No.  5, 
by  Mr.  J.  H.  Peachey : 


SHOULD  OUR  INSTITUTES  P>EGIN  EARLIER  OR  LATER  IN 

THE  SEASON? 


By  J,  H.  Peachby,  Belleville,  Pa. 


Mr.  Chairman,  Ladies  and  Gentlemen:  There  are  just  two  sides  to 
my  question — the  earlier  or  the  later  Institute;  I  have  my  choice 
between  the  two,  and  I  choose  the  earlier.  I  don't  care  so  much 
when  they  begin  as  when  they  stop;  and  this,  I  think,  should  not  be 
later  than  the  first  of  March.  March  is  usually  a  busy  month  with 
our  people,  and  in  many  parts  of  the  country  the  March  public  sales 
take  away  the  interest  of  the  people  from  Institute-  work.  In  many 
cases  they  are  of  more  interest  to  the  farmer  than  Farmers'  Insti- 
tutes. And  in  order  to  close  our  Institutes  by  the  first  of  March, 
we  should  begin  earlier  in  tlie  season. 

I  might  say  something  about  these  vacations.  I  know  what  it  is 
to  be  out  in  the  field  for  five  weeks  without  going  home,  and  I  also 
know  what  it  is  to  drag  my  weary  length  into  some  hotel  late  Sat- 
urday night,  so  tired  that  .many  a  time  I  have  never  left  the  hotel 
all  Sabbath  day,  until  Monday  morning  came,  and  I  had  to  renew  my 
week's  work. 

In  reference  to  the  time  of  beginning,  I  want  to  say  that  what  we 
want  is  to  do  the  greatest  good  to  the  greatest  number  of  people, 
and,  no  matter  when  you  begin  or  when  you  end,  you  can't  please 
everybody.  Now,  I  believe  it  is  the  greatest  number  we  should  take 
into  consideration,  and  I  believe  that  our  Institutes  should  be  held 
at  the  time  wheu  flio  fanner  has  the  least  to  do.  and  yet  in  time  for 


him  to  apply  llial  jear  what  he  learns;  aud  1  believe  that  if  you  leave 
the  time  of  Institutes  to  the  farmer  man,  he  can  better  inconvenience 
himself  to  attend  earlier  in  the  season,  and  what  will  serve  to  help 
the  greater  number  of  farm  people  will  serve  to  help  the  whole. 

If  we  talve  into  consideration  the  weather  conditions,  and  the  ben- 
efits to  be  derived  from  these  Institutes,  I  would  say  that  the  earlier 
in  the  season  we  can  begin  after  the  summer's  work  is  done,  the 
better. 

The  CH AIRMAN:  The  next  speaker  on  the  program  is  Professor 
Menges,  who  will  now  address  us  on  topic  No.  7: 

WHAT  LEADING  SUBJECTS   SHOULD   BE  PEESENTED  AT 
OUR  INSTITUTES  THIS  COMING  SEASON? 


By  Pkof.  FEiNKLix  MENGES,  York,  Pa. 


Mr.  Chairman,  Ladies  and  Gentle.men:  I  don't  feel  competent  to 
answer  that  question,  but  it  has  occurred  to  me  that  cheapness  of 
production  and  economy  of  production  would  be  a  very  good  idea  to 
embody  in  the  discussion.  Now.  I  tell  you,  we  have  to  do  with  the 
average  farmer,  and  the  average  man;  and  when  I  say  that  I  am  not 
lifting  myself  above  the  average  man;  I  am  only  an  average  man, 
and  I  sometimes  question  whether  I  am'  that. 

Now,  then,  to  illustrate  what  I  am  driving  at — and  when  I  say  this 
I  do  not  mean  to  discourage  the  man  who  is  raising  wheat;  I  am 
as  deeply  interested  in  the  wheat  production  as  any  man,  because 
I  know  that  it  is  the  grain,  as  Professor  Owens  told  us  last  evening, 
of  the  civilized  world.  I  know  that  means  the  increased  produc- 
tion of  wheat;  but  to  illustrate  what  I  am  driving  at,  I  will  go  right 
down  into  my  own  town.  Winter  wheat  sells  in  my  town  at  from 
seventy  to  seventy-five  cents  a  bushel.  Now,  let  a  man  take  a  thou- 
sand bushels  of  wheat  to  market,  and  it  will  amount  to|700  or  |725, 
and  it  takes  first-class  wheat  to  bring  that  price.  Now,  I  believe  that 
the  average  amount  of  wheat  flour  to  the  bushel  is  60  per  cent.;  in 
Pennsylvania,  I  believe,  it  averages  71,  but  for  the  sake  of  a  general 
average,  let  us  say  60  per  cent.  Now,  if  a  thousand  bushels  of  wheat 
average  sixty  thousand  pounds,  and  if  GO  per  cent,  of  that  is  flour, 
and  at  the  rate  of  two  hundred  pounds  to  the  barrel,  it  would  make 
one  hundred  and  eight  barrels  of  flour.  Now,  that  flour  would  sell 
in  our  town  at  |4.80  in  sacks;  in  otherwords,  that  one  hundred  and 
eight  barrels  of  flour  was  worth  |744,  or  ,1S44  more  than  that  man 
got  for  the  original  wheat  before  it  was  made  into  flour.  Now,  out 
of  that  sixty  thousand  pounds  of  wheat,  if  thirty-six  thousand  pounds 
is  flour,  then  twelve  tons,  or  twenty-four  thousand  pounds  is  sold 
as  bran  and  middlings,  at  the  rate  of  .f  1  or  |1..30  per  hundred.  Now, 
I  don't  know  vdiat  you  people  do  with  your  bran  and  middlings,  but 
Ave  sell  them  down  there  in  our  town  of  York,  bran  at  |1  to  |1.30, 
and  middlings  at  from  70  cents  to  fl.l6  per  hundred. 

Now.  don't  you  see  that  the  man  who  handled  that  whent  got 
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more  out  of  it  thau  the  man  who  raised  it?  Do  you  call  that  ecou- 
omy  of  productiou?  1  am  not  criticising;  I  am  simply  telling  you. 
Now,  a  ton  of  wheat  contains  240  pounds  of  protein,  and  950  pounds 
of  carbo-hj'drates.  Alfalfa  contains  227  pounds  of  protein  and  833 
pounds  of  carbo-hydrates,  or  within  thirteen  pounds  as  much  protein 
as  wheat  bran,  and  within  ninety-seven  pounds  as  much  carbo-hy- 
drates. Now,  I  passed  last  week  up  in  York  county,  where  they  are 
just  beginning  to  raise  alfalfa,  and  I  saw  John  Anderson,  of  New 
Park,  York  county,  who  has  five  or  six  acres  of  it,  and  his  alfalfa 
is  now  twenty-three  inches  long.  At  the  rate  of  a  ton  and  a  half  to 
the  acre,  he  will  have  more  from  his  alfalfa  than  he  will  from  his 
wheat,  and  have  four  times  more  food  value.  Now,  I  know  a  little 
about  what  it  costs  to  raise  this  alfalfa;  it  will  cost  him  about  a 
dollar  per  acre  to  plow  it,  and  a  dollar  and  a  half  to  harvest  it,  or 
about  two  dollars  and  a  half  an  acre,  and,  with  a  ton  and  a  half  to 
the  acre,  you  know  just  exactly  what  it  will  cost  him.  Now,  if  he 
makes  it  right,  and  at  the  right  time,  that  six  acres  of  a^lfalfa  will 
cost  him  about  fifteen  or  seventeen  dollars.  If  you  went  into  the 
market  today  for  wheat  bran  you  could  not  get  "four  tons  of  it  for 
less  than  eighty  dollars,  and  he  will  get  as  much  food  value  out  of 
one  ton  of  alfalfa  as  out  of  four  tons  of  bran.  That  is  what  I  call 
economy  of  production.  I  simplv  bring  up  this  matter  to  make  us 
think. 

MR.  SEXTON:  In  Montgomery  county  we  cannot  raise  alfalfa.  It 
has  been  tried,  but  either  the  soil  or  the  climate,  or  so.raething,  is 
against  it,  and  I  think  the  Institute  Lecturers  in  the  alfalfa  district 
should  urge  the  farmers  there  to  raise  more  alfalfa,  in  order  that 
the  rest  of  us  can  get  from  them  the  protein  that  the  farmers  need. 

Another  thing:  I  know  that  up  in  the  northern  part  of  the  State, 
the  Canada  pea  is  almost  indigenous;  and  yet  the  farmer  who  raises 
Canada  peas  is  almost  the  exception;  and  in  this  portion  of  the  State 
I  have  not  seen  a  single  good  crop,  except  on  Dr.  Detrich's  farm. 
Now,  what  is  to  be  done?  Can  we  get  our  farmers  to  raise  these 
things  that  have  such  an  excellent  food  value?  If  they  sow  Canada 
peas  or  cow  peas,  and  don't  want  to  make  hay  of  them,  they  are 
an  excellent  thing  simply  to  turn  under  to  enrich  the  soil. 

The  CHAIRMAN:  We  will  now  take  up  the  next  topic,  on  which 
Mr.  Henry  W.  Northup  will  address  us.  topic  No.  8: 

WHAT  PORTION  OF  THE  PROGRAM  SHOULD  BE  FILLED  BY 

LOCAL  TALENT? 


Br  Henry  W.  Northup,  Ualton,  Pa. 


Mr.  Chairman,  Ladies  and  Gentlemen :  The  question  assigned  to 
me  is  one  of  the  puzzling  ones  that  comes  up  at  Farmers'  Institutes. 
Now,  I  am  avt'are  that  there  should  be  local  talent  on  the  program, 
but  the  puzzling  part  is  the  amount  of  it.  Now,  I  went  over  to  Lan- 
caster county  at  one  time  to  take  part  in  a  Farmers'  Institute  there, 
and  T  was  deliglited  to  go  there,  because  Lancaster  is  n  good  place. 
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VV'heu  1  got  iuto  towu  it  was  .market  da.y.  aud  1  fouud  the  farmers  iu 
their  big  liats  lined  up  around  the  pavement,  exposing  their  products 
for  sale.  Among  them  I  saw  something  that  was  strange  to  me; 
I  didn't  know  what  it  was;  it  looked  nice,  but  that  was  all  I  knew 
about  it,  so  I  asked  the  farmer  what  it  was,  and  he  told  me  it  was 
"smear-case."  He  had  me  there;  it  was  an  entirely  new  article  to 
me.  I  told  him  there  was  a  Farmers'  Institute  being  held  up  there, 
and  asked  him  whether  he  was  coming.  He  told  me  "No;  those  fel- 
lows were  all  doctors,  and  lawyers,  and  preachers,  and  he  didn't  take 
much  stock  in  them."  jN^ow,  he  was  a  Pennsylvania  German,  and  I 
didn't  know  German,  and  I  was  afraid  to  tell  him  I  was  going  to 
take  part  in  that  Institute  for  fear  he  might  take  me  to  be  a  sus- 
picious character.  I  knew  he  wouldn't  take  me  to  be  a  preacher; 
but  I  was  afraid  he  might  take  me  to  be  a  doctor,  or  a  lawyer,  or 
perhaps  a  saloon  keeper,  with  myself  for  the  best  customer.  Now, 
if  there  had  been  chiefly  local  talent  on  that  program,  no  doubt  that 
man  would  have  been  interested. 

Now,  this  local  talent  question  is  one  that  can  only  be  reached 
by  the  County  Chairman  or  his  executive  committee.  It  is  a  ques- 
tion that  comes  right  home,  and  it  is  not  only  a  question  as  to  how- 
much  of  the  program  should  be  given  to  local  talent,  but  what  part 
of  it.  The  average  local  speaker  is  self-conscious,  and  when  the 
State  Lecturers  are  put  on  first,  he  can  thiiik  of  nothing  but  when 
his  time  is  to  come,  and  wish  it  were  over.  It  is  hard  for  him  to 
give  that  speaker  any  attention,  or  to  learn  anything  from  him.  Now. 
if  the  local  speaker  is  put  on  first,  all  this  is  overcome.  He  will  feel 
at  eas-e  the  rest  of  the  meeting,  and  I  would  suggest  that  the  first 
part  of  the  program  be  given  up  to  local  talent,  and  let  the  vState's 
men  follow.  It  is  the  local  affairs  that  make  it  of  interest  to  the 
people  there. 

Now,  I  don't  put  it  on  all ;  but  there  are  some  of  the  State  speakers 
who  would  do  well  to  talk  a  little  less;  they  start  out,  and  they  want 
to  fill  the  entire  program,  and  then  the  local  man  who  is  to  speak 
begins  to  wonder  where  he  i.s  to  come  in,  and  if  this  is  the  way,  he 
won't  come  next  time.  It  does  no  good  to  put  local  talent  on  the 
program  unless  you  see  to  it  that  they  are  given  their  time.  If  you 
get  the  local  tolerit  interested  you  have  done  much  for  the  improve- 
ment of  the  work  iu  that  locality.  I  like  to  see  a  Farmer's  Institute 
where  the  people  lead  and  ask  questions,  and  take  an  interest  in 
the  discussions.  I  tell  you,  if  there  is  anything  that  will  make  an 
institute  a  success,  it  is  to  get  local  interest  aroused.  Let  them  run 
the  Institute,  but  have  your  State's  men  ready  to  step  in  in  case 
of  an  emergency.  Many  a  time  I  have  been  to  the  Institute  ag  a 
State  speaker,  and  in  the  evening  of  the  second  day  they  would 
have  the  County  Superintendent  come  in,  and  bring  his' teachers,  and 
those  interested  farmers  would  sit  dov/n  and  have  a  good  time,  and  it 
was  not  a  waste  of  time,  either.  It  might  be  more  convenient  to  have 
these  educational  meetings  at  some  other  time,  but  let  them  have 
their  own  time;  they  are  becoming  interested,  and  tke  work  will  be 
a  success. 

The  CHAIRMAN:  We  are  now  at  the  last  topic  on  the  program, 
No.  9: 
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OBSERVATIONS  AND  COMMENTS  ON  INSTITUTE  WOKK 
FROM  THE  LECTURERS'  STANDPOINT. 


By  Robert  S.  Seeds,  Birminrjham,  Pa. 


Mr.  Cliaiiman,  Ladies  and  Gentlemen:  I  want  to  say  that  I  guess 
I  am  one  of  the  best  and  oldest  workers  in  the  State  of  Pennsyl- 
vania, having  been  in  the  work  for  nine  years,  and  in  that  time  I 
have  gone  all  over  the  State  of  Pennsylvania. 

Now,  when  it  comes  to  the  point  in  (juestion,  what  am  I  to  say? 
I  will  try  to  go  over  the  matter,  and  rehash  what  has  already  been 
said.  First  of  all,  I  want  to  say  that  the  Institute  Lecturer  who  goes 
into  the  work  ought  to  have  his  speech  made  of  India  rubber,  so 
that  he  can  pull  it  out  or  cut  it  down,  or  twist  it  into  any  shape 
to  suit  the  emergencies  of  the  occasion.  Sometimes  you  have  twenty 
minutes,  and  sometimes  you  have  half  an  hour,  and  sometimes  you 
have  an  hour  and  a  half,  and  you  simply  have  to  adjust  yourself  to 
circumstances  the  best  way  you  can.  The  Institute  worker  should 
have  his  speech  divided  into  heads,  and  have  it  so  divided  that  he 
reaches  the  climax  at  the  end  instead  of  the  middle,  as  I  have  seen 
men  do,  and  then  flounder  round  without  knowing  how  to  end  it. 

I  believe  that  every  one  will  agree  with  ,me  that  we  are  all  doing 
the  best  we  can,  but  we  don't  all  agree  on  what  that  best  is.  I  hold 
in  my  hand  here  a  copy  of  the  speech  of  the  President  of  the  United 
States,  deliAered  at  Lansing,  Michigan,  on  Memorial  Day,  and  if 
you  will  read  it  you  will  find  that  the  main  problem  to  be  solved  is 
to  hit  something  when  you  shoot.  I  have  watched  Institute  speakers 
get  up  and  talk,  and  everybody  wondered  what  they  were  trying 
to  get  at.  They  didn't  shoot  to  hit.  They  had  not  spent  any  time 
preparing  that  speech  and  getting  it  into  shape.  Very  few  men  can 
talk  without  adequate  preparation.  I  can't  myself.  It  won't  do  to 
depend  on  the  inspiration  of  the  moment.  Many  a  time  I  have  gone 
to  places,  to  gatherings  where  speeches  were  made,  and  when  they 
called  on  me  to  make  a  speech  I  said,  "This  is  so  unexpected;  I  didn't 
expect  to  be  called  on  to  make  a  speech,"  when  I  had  spent  hours 
in  preparing  just  that  speech.  But  I  tell  you,  my  friends,  that  the 
best  speech  a  man  can  make  is  when  he  is  coming  home  from  having 
made  his  first  speech;  then  he  thinks  of  all  the  things  he  could  have 
said,  and  didn't.  I  have  gone  home  after  making  my  speech,  and  de- 
livered it  to  the  rafters  to  improve  it.  I  am  willing  to  improve.  I 
would  rather  labor  for  a  dollar  and  a  quarter  a  day  then  for  a  dol- 
lar; and,  better  still,  I  would  rather  get  a  dollar  and  a  half  without 
hard  labor.  But  now,  to  come  to  the  point,  as  has  been  said  before, 
a  man,  to  be  able  to  speak  to  the  people,  and  teach  them  and  inter- 
est them,  must  be  full  of  his  subject.  If  he  is  full  of  his  subject,  he 
will  be  able  to  say  something  about  it,  and  only  then. 

Now,  regarding  the  third  man  at  the  Farmers'  Institute,  put  him 
on  the  program  and  help  him  along.  Make  him  feel  that  he  is  neces- 
sary to  the  work,  and  he  will  become  necessary.  He  may  not  be 
a  brilliant  success  at  first,  but  we  must  remember  it  is  no  easy  task 
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I'or  a  vuiiug  man  jiisl  startiug  out  to  gel  up  before  a  lot  of  lueii 
whose  iiairs  ave  white  and  tell  them  that  some  of  the  things  they 
have  been  doing  all  their  lives  are  wrong,  and  to  impress  them  along 
the  new  lines  of  jnodern  agriculture.  I  know  that  in  the  last  nine 
years  that  I  have  gone  over  the  State  of  Pennsylvania,  I  would  like 
to  hear  some  of  the  remarks  that  were  made  about  me;  I  think  I  can 
tell  you  some  of  them.  When  I  get  hold  of  a  new  idea  I  want  to 
hold  it  up  until  tlie  man  before  me  comes  down,  regardless  of  what 
may  bo  said  about  me:  in  fact,  I  think  there  must  be  something 
wrong  right  now,  because  people  are  not  talking  about  me. 

And  I  want  to  tell  you  another  thing,  my  dear  friends.  The  farm- 
ers' Institute  is  in  its'infancy;  but  it  is  growing  right  along,  and  the 
Farmers'  Institute  of  the  future,  when  it  is  grown,  will  be  a  wonder. 
It  will  not  only  take  in  the  country  people,  but  the  city  man  as  well. 
Why,  I  was  at  a  Chautauqua  last  summer,  where  one-half  of  the 
people  were  from  the  city,  and  I  was  afraid  to  talk,  because  my 
message  was  to  tlie  faimi'ers,  and  the  manager  told  me,  "Don't  be 
afraid;  if  you  have  anything  to  say,  they  will  listen  to  you";  so  I 
got  up  and  spoke,  and  told  them  I  would  not  be  offended  if  they  went 
out,  but  I  noticed  that  not  one  of  them  went  out  while  I  was  talking. 
We  can't  tell  people  anything  unless  Ave  have  a  message,  and  I  feel 
that  I  have  a  message  to  the  farmer  of  Pennsylvania.  I  could  make 
more  .money  by  doing  some  other  kind  of  work,  but  I  feel  that  I  have 
a  message  to  deliver,  and  so  I  go  over  the  State  and  deliver  that  mes- 
sage, and  I  have  faith  that  in  the  future  that  message  will  bear  fruit. 
Some  people  say  I  tell  too  many  stories,  but  I  tell  you  right  here  that 
I  won't  talk  to  people  when  they  are  asleep ;  I'll  wake  them  up. 

Now,  then,  as  workers  in  the  Farmers'  Institute  field,  let  us  go 
before  the  people  with  a  message.  Let  us  fill  ourselves  up  with  our 
subject,  and  tell  them  what  we  know.  And  another  thing,  do  not 
let  us  go  before  the  people  with  something  some  one  else  has  said — 
and  probably  said  better  than  we  can  say  it.  Work  it  out  for  your- 
self, and  then  tell  it.  The  people  will  listen;  there  is  nothing  so  suc- 
cessful as  success. 

These  are  some  of  the  things  1  have  observed  in  going  up  and  down 
the  State  of  Pennsylvania,  and  I  want  to  thank  the  men  who  have 
worked  side  by  side  with  me,  and  who  have  become  close  friends. 
We  have  stood  by  each  other  in  loneliness  and  labor;  we  have  told 
each  other  stoi'ies,  and  shared  our  experiences;  w^e  know  what  it  is 
to  be  away  from  home,  and  I  want  to  say  right  here  that  there  are 
often  hard  things  said  of  men  who  are  aw^ay  from  home,  but  jusT 
you  look  over  this  company  of  handsome  men  here;  you  won't  find 
a  single  one  of  them  drunk ;  I  don't  believe  a  single  one  of  them  has 
seen  the  inside  of  a  police  station  since  they  are  here;  and  I  want 
to  say  to  you,  you  are  the  salt  of  the  earth.  That  is  what  the  Presi- 
dent of  the  United  States  said  out  there  in  Lansing.  You  are  en- 
gaged in  a  noble  work  along  this  line,  and  you  will  get  better  and 
better  as  time  grows  on,  and  as  the  Farmers'  Institute  expands. 
Don't  worry  about  what  people  may  say,  but  go  ahead  and  deliver 
your  message,  and  the  results  will  come. 

DR.  FUNK:  Did  yon  ever  get  up  to  make  your  speech,  and  talk 
for  three-quarters  of  an  hour,  and  then  sit  down  without  having  de 
liverod  it? 
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ME.  SEEDS:  Yes,  1  did;  before  i  could  get  started  they  began 
firing  questions  at  me,  and  it  liept  me  busy  answering  tliem,  and  the 
Chairman  even  had  the  audacity  to  tell  those  farmers  that  he  would 
give  any  man  a  dollar  who  downed  me.  That  is  what  the  Farmers' 
Institute  has  done  for  the  farmer.  It  has  made  him  ready  to  meet 
the  laborer  on  his  own  ground,  and  compels  him  to  fight  for  his 
rights.  A'ow,  lot  me  tell  you,  1  am  not  an  orator;  and  even  if  the 
Director  should  add  a  Department  of  Elocution  to  the  course,  as 
has  been  suggested,  I  don't  believe  it  would  help  me.  Now,  when  I 
started  out,  and  listened  to  those  fellows  making  their  eloquent 
speeches,  I  sat  down  and  worked  out  this  soil  question,  and  then  set 
to  work  to  try  to  learn  how  to  deliver  it.  I  went  into  the  barn  and 
delivered  that  speech  to  the  rafters;  I  told  it  to  the  stars,  and  finally 
made  up  my  mind  that  what  I  needed  was  a  course  in  elocution;  so 
I  went  up  to  Eagle's  Mere,  and  went  into  Dr.  King's  School  of  Ora- 
tory, that  was  being  conducted  there  at  that  time,  and  I  sat  there 
and  watched  him  for  an  hour,  and  then  I  went  out  and  said  to  my- 
self, "Bob,  if  ycu  ever  make  that  speech  you  will  have  to  deliver 
it  without  any  help  from  oratory,  because  it's  plain  you'll  never  be 
an  orator,  my  boy."  And  so  I  go  up  and  down  the  State,  delivering 
my  message  in  my  own  way,  and  I  have  learned  that  it  is  not  so 
much  how  you  say  it  as  what  you  say  that  people  are  anxious  to 
listen  to.  They  want  the  message,  and  that  is  what  we  are  in  the 
work  for — to  deliver  the  message. 

PROFESSOR  MASSEY:  Your  experience  shows  just  the  value  of 
this  local  talent.  It  is  always  well  to  have  as  a  chairman  a  man 
who  knows  more  of  the  conditions  of  the  place  than  you  do. 

MR.  SEEDS  :  Let  me  tell  you  another  thing.  Don't  talk  too  long. 
I  know  I  have  done  so,  and  I  thank  you  for  your  attention. 

The  CHATRM.IN:  Are  there  any  remarks  on  subjects  pertaining 
to  Farmers'  Institutes?  Vv'e  have  some  time  yet. 

DR.  FUNK:  Could  I  make  a  few  remarks?  There  is  one  subject 
here  that  has  not  been  touched  upon  yet,  and  that  is  whether  we  are 
to  have  one  or  two-day  Institutes.  That  is  an  important  subject 
from  two  standpoints — from  the  farmers'  standpoint  and  from  the 
lecturers'  standpoint.  Now,  there  are  a  great  many  counties  that  are 
making  one-day  institutes;  they  divide  up  their  forces,  and  have  them 
speak  in  two  or  three  places,  and  I  know  that  in  one  instance  I  have 
spoken  five  times  in  one  day,  speaking  an  hour  and  a  quarter  each 
time.  1  want  to  say  that  there  is  nothing  more  tiring  than  to  speak 
two  or  three  times  in  one  day,  and  then  ride  eighteen  or  twenty 
miles  over  a  hard  road  in  a  rough  vehicle.  Now,  on  the  other  hand, 
does  the  farmer  receive  as  much  good  from  the  one  as  from  the  two 
day  Institute?  The  first  Jay  is  generally  devoted  to  waking  them- 
selves up  and  getting  ready  for  business. 

Now,  as  to  local  talent.  It  is  all  right  to  put  local  talent  on  the 
program;  but  the  time  I  spoke  five  times  I  w^as  compelled  to  fill  out 
the  places  of  two  such  men.  These  men  were  put  on  the  program 
without  their  consent  having  been  asked,  and  not  a  single  one  of 
them  responded. 

Now,  in  reference  to  the  putting  on  of  local  talent  first,  let  me 
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give  you  an  experience  of  mine.  I  was  at  an  institute,  and  spoke  on 
potato  culture,  and  the  next  day  I  was  to  speali  on  tiiat  same  subject 
in  another  town  not  far  away.  Well,  the  second  day,  before  I  was 
to  speak,  a  local  speaker  asked  for  permission  to  address  the 
audience  for  five  minutes.  It  was  granted,  and  he  started  out.  and 
and  didn't  stop  for  three-quarters  of  an  hour,  and  he  spoke  on  potato 
culture,  too.  He  had  been  at  the  Institute  the  day  before,  and  heard 
me  malve  my  speech,  and  then  he  got  up  and  delivered  it  before  1 
had  a  chance  to  do  so,  and  there  I  sat,  with  all  my  thunder  stolen. 
And  the  worst  of  it  was,  he  was  not  even  a  farmer;  he  was  a  machine 
agent. 

ME.  PEACHEY:  I  had  an  experience  similar  to  Dr.  Funk's.  A 
few  years  ago  I  was  a  speaker  at  an  Institute,  and  was  assigned  to 
two  places  in  the  program,  and  the  rest  of  the  program  was  filled 
up  with  local  talent;  but  before  I  got  through  I  had  six  places  on 
that  program.  It  seemed  to  me  that  that  program  had  been  gotten 
up  simply  for  the  purpose  of  advertising  local  talent.  Now,  if  a 
man  is  not  going  to  be  there  he  had  no  right  to  allow  the  Chairman 
to  use  his  name;  or  if  he  did  not  allow  it,  the  Chairman  had  no  right 
to  use  it  without  first  having  secured  his  consent.  He  should  first 
make  sure  that  the  man  is  going  to  be  on  hand  before  putting  his 
name  on  the  program. 

MR.  BOND:  It  would  be  a  good  thing  if  Dr.  Funk's  experience 
could  be  repeated  on  some  of  us.  A  safe  rule  would  be  to  read  up 
sufficiently  on  a  subject  to  have  some  thunder  in  reserve,  so  that 
if  a  man  steals  one  speech  he  can't  steal  all  your  thunder. 

MR.  BLYHO'LDE'R:  I  wonld  like  to  ask  Mr.  Peachey  and  Dr.  Funk 
whether  the  presiding  officer  on  that  occasion  was  the  County  Chair- 
man. If  he  was  not,  it  seems  to  me  a  good  illustration  of  the  objec- 
tion of  having  a  local  chairman  at  our  Institutes.  In  selecting  a  man 
as  Chairman,  we  must  have  a  man  who  knows  how  to  conduct  these 
institutes,  and  make  them  interesting;  he  must  be  versed  in  par- 
liamentary laws,  and  be  able  to  preside.  The  matter  of  who  is  to 
preside  is  an  important  one  towards  making  the  Institute  a  success; 
and  in  my  experience  I  should  say  that  it  is  the  business  of  the 
County  Chairman  to  preside.  He  should  know  something  about  the 
work,  and  the  locality  he  is  going  into.  He  should  know  what  the 
people  want,  and  what  it  is  necessary  to  give  them,  and  then  pre- 
side himself. 

There  is  another  question  that  comes  in  right  here,  and  that  is 
the  question  of  stopping  a  man  when  he  talks  too  long.  I  have  been 
at  an  Institute  where  a  man  spoke  for  an  hour  and  ten  minutes, 
Avhen  his  time  was  thirty  minutes,  and  the  Chairman  who  was  pre- 
siding at  the  time  said,  "I  don't  knov/  whether  these  State  speakers 
like  the  Chairman  to  assume  the  authority  to  stop  them."'  Now. 
I  think  it  is  often  doing  the  speaker,  as  well  as  the  audience,  a  kind- 
ness to  tell  a  man  like  that  to  stop;  and  if  the  Chairman  does  not 
knov/  whether  he  presides  or  not.  he  should  step  aside  and  let  some 
one  else  preside.  There  is  no  use  in  having  a  man  in  the  chair 
whom-  Tou  have  to  pimch  up  all  the  time  to  keep  things  moving. 

Then,  I  don't  believe  that  the  Chairman  has  a  right  to  put  any  man 
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ou  the  program  without  tirst  gaining  his  consent,  and  his  promise 
to  be  there  and  take  the  subject  assigned  to  him. 

I  know  it  is  bard  for  the  State  speakers  to  work  from  Monda.y 
morning  until  Saturday  night,  but  in  some  localities  this  Saturday 
night  meeting  is  the  most  important  one,  and  since  we  do  the  greatest 
good  to  the  greatest  number,  I  do  not  think  it  should  be  abandoned. 

Now,  relating  to  the  one  or  two-day  Institutes,  there  are  localities 
where  it  is  not  possible  to  conduct  a  two-day  Institute,  but  I  believe 
that,  as  a  whole,  the  two-day  Institute  is  the  best  thing,  and  I  don't 
believe  the  county  manager  should  divide  his  forces  for  one-day  In 
stitutes.   I  believe  that  by  dividing  the  forces  you  spoil  the  Avork. 

MR.  KAHLER:  I  shall  not  occupy  your  attention  but  for  a  few 
minutes.  I  had  fully  intended  to  go  home  after  dinner,  but  I  kind 
o'  felt  it  to  be  my  duty  to  attend  this  meeting,  and  I  am  glad  I  have 
done  so.  I  am  sure  we  have  all  learned  something.  I  have  had  a 
little  experience  as  a  County  Chairman,  and  I  think  I  have  learned 
something  of  the  qualifications  of  both  the  Connty  Chairman  and  the 
State  speaker,  and  I  think  the  County  Chairman  should  be  in 
control. 

PROFESSOR  MENGES:  In  the  State  work  there  are  still  some 
things  we  need  means  to  overcome.  In  going  from  one  county  to 
another  last  winter,  we  were  frequently  obliged  to  send  sora.e  of  the 
delegates  ahead  in  order  to  meet  appointments.  Now,  I  think  it 
would  be  a  wise  thing  if  the  Managers,  or  the  County  Chairmen  of 
the  different  sections  of  the  State,  would  have  a  meeting  at  this 
Normal  Institute,  and  they  would  agree  upon  some  line  of  travel 
from  the  beginning  of  the  Institutes  to  the  end,  so  that  we  could 
go  from  one  county  to  another  easily.  Now,  I  am  not  criticising.  I 
understand  that  the  Department  has  great  difficulty  in  making  ap- 
pointments for  us  to  go  easily  from  one  place  to  another,  but  there 
would  not  be  much  difficulty  if  the  chairman  of  the  institutes  could 
get  together  and  outline  just  exactly  a  course  that  would  pj'obably 
be  more  advantageous  to  the  State  speaker.  You  know  Saturday 
night,  as  has  been  said  so  often  here,  we  are  very  tired,  and  would 
like  to  get  to  some  place  where  they  have  good  hotel  facilities,  where 
we  can  spend  Sunday  and  rest  a  little.  Then,  there  is  another  thing 
to  take  into  consideration  when  we  make  out  the  itinerary.  I  believe 
it  would  be  a  gain  in  point  of  time,  and  would  help  to  make  the  In- 
stitutes better  if  at  this  Normal  Institute  this  lot  of  excellent  Chair- 
men were  to  meet  and  outline  an  itinerary  that  would  get  the  speak- 
ers easily  from  one  place  to  another,  and  have  a  place  for  them  to 
spend  Sunday. 

MR.  HOOVER:  I  have  been  listening  to  this  discussion,  and  there 
is  one  thing  that  has  occurred  to  me.  I  know  something  by  expe- 
rience and  something  by  observation,  and  that  is,  that  we  demand 
too  much  of  our  speakers;  we  want  to  get  too  much  out  of  them  in 
too  short  a  time.  In  other  words,  we  expect  too  much  from  the 
platform.  There  is  nol  enough  time  allowed  for  discussing  .many  of 
the  talks.  It  seems  to  me  that  we  discriminate  against  the  local 
speaker  in  favor  of  the  State  speaker,  and  if  I  live  to  do  any  more 
work  in  the  future,  T  will  try  to  get  some  work  out  of  the  delegates, 
and  not  expect  the  State  speaker  to  do  it  all. 


L91 


DR.  FUNK:  1  want  to  say  merely  in  regard  to  the  one-day  insti- 
tute, that  the  time  is  doubled  by  that  means;  instead  of  six  days' 
work,  -we  will  get  twelve  days'  work  out  of  the  speakers  in  one  week. 
That  is  what  it  is  done  for.  He  must  speak  twice  and  then  travel 
by  night,  and  he  simply  cannot  be  at  his  best. 

MR.  CLARK:  I  have  been  pretty  quiet  this  afternoon,  but  I  have 
been  listening  to  the  subjects  which  have  been  so  well  discussed, 
and  there  is  just  one  hint  that  I  want  to  throw  out.  I  believe  that 
the  day  is  coming  when  this  travel  question  will  resolve  itself  into 
the  Institute  worker  being  equipped  with  a  wagon  and  a  cook,  and 
he  will  travel  through  the  country,  and  go  right  to  the  man  who  is 
farming,  and  hold  his  Institute  right  out  there  in  the  field. 

MR.  McHENRY:  Will  he  also  be  provided  with  rooters,  so  as  to 
make  it  a  howling  success?  Looking  back  over  ten  or  twelve  years' 
experience  as,Chairman  and  State  Lecturer,  I  decided  that  as  I  need 
not  do  the  talking  when  I  was  Chairman,  I  would  preside  myself, 
unless  I  got  into  a  community  where  there  was  a  better  man;  and 
whether  the  institutes  in  my  county  have  been  a  success,  I  leave  to 
the  State  speakers  who  have  been  there.  I  thoroughly  believe  that 
the  County  Chairman  should  preside  and  run  his  Institute.  I  have 
never  seen  a  local  Chairman  who  made  a  good  Chairman,  and  I  have 
as  niany  good  men  as  you  can  find  anywhere;  but  they  have  their 
little  local  jealousies,  which  arise  and  interfere  with  the  best  work 
of  the  Institute.  Now,  I  have  done  this:  I  have  nearly  always,  up 
to  a  year  ago,  asked  who  they  wanted  elected  Chairman,  and  I  have 
always,  with  one  exception,  been  elected  Chairman  myself,  and  that 
exception  was  not  a  success,  I  will  say. 

Now,  there  is  something  on  which  I  want  a  little  information. 
What  are  our  Institutes  for?  Have  I  the  right  idea  when  I  say  that 
I  have  looked  upon  Farmers'  Institutes  as  a  school,  in  which  the 
farmers  are  the  students  an"^  the  gentlemen  of  the  lecture  force  the 
educators?  Now,  then,  if  I  a.m  right,  are  you  going  to  run  that 
school,  or  are  these  students  going  to  run  it  themselves?  I  started 
out  with  the  idea  of  putting  our  home  forces  on,  getting  them  to 
take  part  in  the  Institute  work,  and  become  a  part  of  it,  thinking 
that  if  the  farmer  would  take  part  in  the  discussion  he  w^ould  go 
home  and  remember  it  much  better  than  if  he  only  sit  and  listens  to 
it.  I  believe  that  if  he  takes  part  in  the  discussion,  he  will  make 
much  better  use  of  what  he  has  learned. 

Now,  there  is  another  question  that  has  been  discussed  here  today, 
and  that  is  the  two-day  Institute.  I  am  not  capable  of  judging  what 
a  one-day  lastitute  would  be,  because  I  have  never  held  one,  and 
never  intend  to  as  long  as  I  have  charge.  This  coming  season  we 
are  going  to  try  a  three-day  Institute.  We  had  it  arranged  for  last 
year,  but  changed  it.  I  will  say  that  I  am  using  our  lecturers  for  all 
they  are  worth.  It  seems  to  me  that  oxiv  County  Chairmen  and  In- 
stitute workers  should  all  use  good,  common  sense,  and  recognize 
the  fact  that  we  are  not  in  the  work  for  pleasure,  but  to  work. 

MR.  WATTS:  One  word  in  regard  to  the  topics  that  are  a  part 
of  the  Farmers'  Institutes.  There  does  seem  to  be  some  dissatisfac- 
tion in  regard  to  the  old  topics,  and  from  the  platform  and  from  the 
audience  conies  up  the  cry  for  something  new,    Now,  we  go  before 
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these  people,  year  after  .year,  trying  to  kindle  new  enthusias,ui  and 
new  interest  in  tbe  same  old  things;  why  not  by  reading  and  study 
and  practical  work  fit  ourselves  to  bring  before  these  people  the 
latest  and  best  developments  along  this  line?  There  has  been  a 
general  improvement  all  over  the  country,  but  we  still  find  these 
mistakes  made.  Let  us  overcome  them,  and  go  before  the  people 
with  what  they  want. 

SECEETAKY  MARTIN:  Before  we  close  may  I  be  permitted  a 
word  or  two?  I  am  in  receipt  of  a  letter  from  Mrs.  Mary  Wallace. 
You  Institute  workers  all  know  her,  and  remember  some  of  the  very 
excellent  addresses  she  has  made  at  our  Normal  meetings.  She 
is  prevented  from  coming  to  this  meeting  on  account  of  the  serious 
sickness  of  her  brother.  She  sends  her  kindest  regards  to  the  mem- 
bers of  this  meeting,  and  also  requests  the  discussion,  if  time  per- 
mits, of  the  question  of  "Woman's  Relation  to  the  Farmers'  Insti- 
tutes of  Pennsylvania."  I  regret  very  much  that  we  have  no  time 
to  open  this  discussion,  and  shall  so  write  Mrs.  Wallace. 

My  friends,  I  want  to  commend  you  for  the  friendly,  calm  and 
straightforward  manner  in  which  you  have  entered  into  the  discus- 
sion of  some  of  these  very  perplexing  questions — perplexing  to  you 
and  perplexing  to  me,  and  requiring  the  exercise  of  great  for- 
bearance. 

We  ask  ourselves  what  shall  be  the  topics  of  discussion  at  our 
Farmers'  Institutes?  What  shall  we  eliminate?  Can  we  eliminate 
from  the  discussion  the  soil,  that  old,  old  question,  as  old  as  Adam 
himself?  Can  we  eliminate  the  old  question  of  the  animal  from  the 
Farmers'  Institute — that  question  as  old  as  creation?  Can  we 
eliminate  the  question  of  horticulture  from  the  Farmers'  Institute 
of  Pennsylvania?  The  trees  were  created  and  placed  in  the  flrst 
human  home,  the  Garden  of  Eden.  Can  we  eliminate  the  subject 
of  poultry,  in  these  days  when  it  is  assuming  such  an  important 
position?  My  friends,  nothing  calls  for  more  careful  consideration. 
Shall  we  eliminate  from  the  Farmers'  Institute  of  Pennsylvania  that 
other  great  question,  vviiich  appeals  to  all  thinking  men  and  women, 
the  home,  for  on  it  is  based  not  only  all  our  farming  interest,  but 
it  is  the  strength  and  bulwark  of  the  State;  in  the  home  is  evolved 
the  moral  life  of  the  nation.  And  this  calls  for  most  careful  con- 
sideration. How  shall  we  foster  and  preserve  it,  and  increase  it  in 
beauty  and  strength.  This  meefing  has  been  an  inspiration  to  me; 
let  it  be  an  inspiratiois  to  us  all,  and  an  impetus  to  go  forth  with 
renewed  vigor  to  speak  to  the  farmers  of  Pennsylvania  as  you  never 
did  before,  and  I  will  stand  by  you  with  every  power  within  ,me  to 
carry  forward  this  great  work. 

The  CHAIRMAN:  The  meeting  now  stands  adjourned  until  7:30 
this  evening. 


Thursday,  June  6.  1907,  7:30  P.  M. 

The  evening  session  came  to  order,  with  Mt.  Rlyholder  in  the 
Chair. 

The  CHAIRMAN:  We  will  first  be  favored  with  some  of  the  ex- 
cellent music  our  P>rolher  Fenstermaker  has  provided  for  us. 
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Music  was  rendered  by  the  Wolfe  family  on  piano  and  cornets. 

The  CHAIEMAN :  The  first  speaker  on  the  program  this  evening 
will  be  Dr.  Hunt,  of  State  College,  who  will  speak  to  us  on  "What 
Next?" 

WHAT  NEXT? 


By  Dr.  Thomas  F.  Uunt,  State  College,  Pa. 


I  have  been  teaching  school  a  good  many  years,  and  I  have  always 
made  it  a  rule  to  try  to  teach  as  well  as  I  could  (which  was  never 
any  too  good),  whether  I  had  three  students,  or  thirty  students,  or 
sixty  students,  so  I  hope  that  because  the  audience  Ls  not  large, 
there  won't  any  of  you  feel  embarrassed  about  it,  because  it  does 
not  embarrass  me. 

Last  week  I  spent  the  week  at  Lansing,  Michigan,  in  connection 
with  the  celebration  of  the  fiftieth  anniversary  of  the  Michigan  Agri- 
cultural College.  There  met  there  the  Society  for  the  Promotion 
of  Agricultural  Science.  Then  there  was  held  a  meeting  of  the  Asso- 
ciation of  Agricultural  Experiment  Stations  and  Agricultural  Col- 
leges, and  there  was  the  celebration  of  the  semi-centennial  services 
in  connection  -with  the  fiftieth  anniversary  of  the  Michigan  Agricul- 
tural College.  There  was  present  in  the  neighborhood  of  fifty  or 
a  hundred  speakers  on  behalf  of  the  man  who  lives  in  the  open  coun- 
try, and,  to  cap  the  climax,  the  President  of  the  United  States  came 
to  Lansing  and  delivered  an  address  on  behalf  of  the  man  who  tills 
the  soil,  and  I  have  jotted  down,  to  begin  with,  a  few  of  the  striking 
sentences  in  President  Roosevelt's  address,  and  by  way  of  opening 
my  address  I  will  read  these — a  few  of  the  striking  and  incisive  sen- 
tences: 

"W>  hear  a  great  deal  of  the  need  of  protecting  our  workiugmeu 
against  competition  with  pauper  labor.  I  have  very  little  fear  of 
the  competition  of  pauper  labor.  The  nations  with  pauper  labor 
are  not  the  formidable  industrial  competitors  of  this  country.  What 
the  American  workingman  has  to  fear  is  the  competition  of  the 
highly  skilled  workingman  of  the  countries  of  greatest  industrial 
efficiency.  By  the  tariff  and  our  immigration  laws  we  can  always 
protect  ours'^lves  against  the  competition  of  pauper  labor  here  at 
home;  but  when  we  contend  for  the  markets  of  the  world  we  can 
get  no  protection,  and  shall  then  find  that  our  most  formidable 
competitors  are  the  nations  in  which  there  is  the  most  highly  devel- 
oped industrial  skill;  and  these  are  the  qualities  which  we  must 
ourselves  develop. 

"Progress  cannot  permanently  consist  in  the  abandonment  of 
physical  labor,  so  that  it  shall  represent  more  and  more  the  work  of 
the  trained  mind  in  the  trained  body. 

"There  is  but  one  person  whose  welfare  is  as  vital  to  the  welfare 
of  the  whole  country  as  is  that  of  the  wage-earner  who  does  manual 
labor,  and  that  is  the  tiller  of  the  soil,  the  farmer.  If  there  is  one 
lesson  taught  by  history,  it  is  that  the  permanent  greatness  of  any 
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State  must  ultimately  depend  upou  the  character  of  its  country  popu- 
latiou  more  than  upon  anything  else. 

••We  cannot  afford  to  lose  that  pre-eminently  typical  American, 
the  tanner  who  owns  his  own  farm. 

•'Everything  should  be  done  to  encourage  the  growth  in  the  open 
farming' country  of  such  institutional  and  social  movements  as  will 
meet  the  demand  of  the  best  type  of  farmeivs.  There  should  be 
libraries,  assembly  halls,  social  organizations  of  all  kinds.  The 
school  building  and  the  teacher  in  the  school  building  should, 
throughout  the  country  districts,  be  of  the  very  highest  type,  able 
to  tit  the  bovs  and  girls,  not  merely  to  live  in,  but  thoroughly  to 
enjoy  and  to  make  the  most  of  the  country.  The  country  church 
must  be  revived. 

"Nothing  in  the  way  of  scientific  work  can  ever  take  the  place  of 
business  management  on  a  farm. 

"But  much  has  been  accomplished  by  the  growth  of  what  is  broad- 
ly designated  as  agricultural  science.  This  has  been  developed  with 
remarkable  rapidity  during  the  last  quarter  of  a  century,  and  the 
benefit  to  agriculture  has  been  great. 

"The  prime  need  must  always  be  for  real  research,  resulting  in 
scientific  conclusion  of  approyed  soundness.  Botli  the  farmer  and  the 
Legislature  must  beware  of  invariably  demanding  immediate  re- 
turns from  investments  in  research  etiorts. 

"Hitherto  agricultural  research,  instruction  and  agitation  have 
been  directed  almost  exclusively  toward  the  production  of  wealth 
from  the  soil.  It  is  necessary,  in  addition,  to  pjlopt  a  new  point  of 
view-.  Bereafter  agricultur(^'  will  have  to  foster  his  social  advan- 
tages. 

"Book  learning  is  very  important  (this  is  said  by  President  Roose- 
velt, a  Har\ard  graduate),  but  it  is  by  no  means  everything,  and  we 
shall  never  get  the  right  idea  of  education  until  we  definitely  under- 
stand that  a  man  may  be  well  trained  in  book  learning,  and  yet,  in 
the  proper  s-.'use  of  the  word,  and  for  all  practical  purposes,  be  ut- 
terly uneducated;  while  a  man  of  comparatively  little  book  learning 
may  nevertheless,  in  essentials,  have  a  good  education." 

As  I  listened  to  these  remarks,  and  to  perhaps  twenty-five  other 
at)le,  scholarly  and  scientific  addresses — and  I  wish  that  these  ad- 
dresses might  be  read  in  their  entirety  by  every  man  and  woman  in 
our  land — I  kept  asking  myself  and  other  friends,  "How  can  this 
wisdom  be  concreted  in  Pennsylvania?"  How  can  it  be  made  useful 
to  the  men  of  this  great  Commonwealth?  How  is  it  to  be  done? 
Now,  then,  what  are  the  problems,  and  what  are  the  first  problems? 
What  is  next? 

Now,  I  hesitate  somewhat,  ladies  and  gentlemen,  in  coming  here 
to  discuss  this  problem  of  What  is  next.  Those  of  us  who  have  gone 
to  college  will  remember  that  a  freshman  is  not  expected  to  give 
advice.  T  have  but  recently  come  across  your  borders,  and  conse- 
quently liavo  so.me  hesitancy  in  standing  here  in  my  freshman  year 
in  this  State  to  discuss  the  question  of  What  is  next.  But,  realizing 
the  character  of  this  meeting,  and  understanding  that  you  gentlemen 
represent  the  agricultural  leadership  of  the  State  of  Pennsylvania, 
I  have  consented  to  come  here  and  discuss  tliis  matter  in  order  to 
get  your  point  of  view,  quite  as  much  for  the  purpose  of  giving  you 
mine.    I  take  it  that  you  are  all  here  as  agricultural  leaders  in 
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the  State,  and  that  this  Institute  is  the  agency  which  has  survived 
and  deve  oped,  and  been  grounded  for  some  time,  and  which  is  to 
c?rrv  the  work  out  into  the  tield,  and,  you  know,  the  stranger  can 
often  see  the  broken  shutter  on  the  house  easier  than  the  house 

""ThJ'  Commonwealth  of  Pennsylvania  has  developed  into  a  great 
industrial  organ,  whoso  every  member  is  dependent  upon  the  healthy 
P-rowth  of  every  other  .member.  Even  a  sore  thumb  may  cause  a 
great  deal  of  ti'ouble,  especially  if  blood-poisoning  set  m—which,  I 
understand,  this  great  State  is  trying  to  probe  by  means  of  the  pi'ob- 
ing  committee.    And  there  may  be  other  things  quite  as  dangerous 

as  a  sore  thumb.  .    i    .  •  ,i 

Now  we  have  no  desire  to  glorify  Pennsylvania,  but  the  agricul- 
ture of  Pennsylvania  can  hardly  be  considered  apart  from  its  great 
natural  resources.  In  fact,  its  great  deposits  of  coal  and  iron  ore 
are  of  such  vast  importance  that  the  greatness  of  its  agriculture  is 
often  overlooked.  I  had  occasion,  at  a  recent  meeting  of  the  1  enn- 
sylvania  State  Board  of  Agriculture,  to  compare  the  resources,  the 
agricultural  resources,  of  this  State  with  Nebraska,  which  prac- 
tically speaking,  has  neither  coal,  nor  timber,  nor  iron  ore,  nor  gas, 
nothing  outside  of  its  agriculture  to  command  attention.  You  think 
of  Nebraska  as  a  great  agricultural  state,  and  it  is,  and  yet  Nebraska 
is  three-fourths  larger  than  Pennsylvania,  and  its  agriculture  is,  rel- 
atively just  about  three-fourths  as  large  as  that  of  Pennsylvania. 

In  iuOo  Iowa  produced  14,000,000  bushels  of  wheat,  and  you  are 
thinking  of  Iowa  as  a  great  wheat  state— as  one  of  the  great  gran- 
aries of'' the  Union,  and  it  is;  but  while  Iowa  produced  14,000,000 
bus^iels,  Pennsvlvania  produced  28,000,000— just  twice  the  amount; 
and  while  the  gross  value  of  the  wheat  per  acre  in  Iowa  was  ten 
dollars,  in  Pennsylvania  it  was  fifteen  dollars.  There  are  eleven 
states  that  produce  more  bushels  of  corn  than  Pennsylvania,  Iowa, 
for  example,  producing  six  times  as  much;  but  when  it  comes  to- 
the  average  value  per  acre  of  corn  in  these  eleven  states,  the  highest 
one  is  only  sixteen  dollars  and  a  quarter,  whereas  in  Pennsylvania 
it  is  twenty-one  dollars.  Illinois  raises  three  and  a  half  million  tons 
of  hay,  Pennsylvauia  raises  four  and  a  half  million  tons.  The  value 
in  Illinois  in  1905  was  eight  dollars  per  ton;  in  Pennsylvania  it  was 
twelve  dollars.  In  3906  the  average  price  of  all  staple  crops  in 
Pennsylvania  was  higher  than  that  of  the  United  States,  with  the 
single  exception  of  buckwheat. 

I  do  not  make  these  comparisons  for  the  purpose  of  making  in- 
vidious distinctions  between  states.  I  simply  call  these  things  to 
your  attention  for  the  purpose  of  impressing  upon  you  the  greatness 
"of  the  agriculture  of  this  great  Commonwealth  of  Pennsylvania, 
and  the  wonderful  opportunities  that  are  within  her  borders. 

Now,  what  are  the  advantages  in  the  State  of  Pennsylvania? 
Briefly,  the  soil  and  the  climate  in  Pennsylvania  is  adapted  to  the 
growing  of  two  things — trees  and  grass.  These  are  the  things  for 
which  the  Sta^e  of  Pennsylvania  is  especially  adapted.  If  you  d^^ 
not  believe  it,  take  a  ride  on  the  trolley  cars,  or  on  the  steam  cars,, 
and  observe  the  scenery.  There  are  28,000,000  acres  of  land  in  Penn- 
sylvania; 5,000,000  are  in  crops  other  than  grass;  23,000,000  acres  im 
the  State  of  Pennsylvania  are  either  in  grass  land,  waste  land,  tim- 
ber land  or  city  property. 
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What  are  the  investments  possible  upon  trees  and  grass,  -for- 
estry, fruic-i'aising  and  animal  and  dairy  husbandry.  The  forestry 
problem  is  one  of  the  greatest  national  problems  of  the  United 
States,  and  nowhere  is  it,  perhaps,  more  acute,  than  in  the  State  of 
Pennsylvania.  The  price  of  lumber  in  the  United  States,  due  to  the 
increased  consumption,  is  increasing  3  per  cent,  per  annum.  The 
transmission  of  tlie  ^1ow  of  water  is  another  one  of  the  Forestry  De- 
partment problems.  This  is  dependent  upon  the  growth  of  trees, 
and  it  becomes  a  problem  of  constantly  increasing  importance.  It 
has  been  already  agreed  that  electric  cars  shall  run  from  Niagara 
Falls  to  Albany,  aci'oss  the  State  of  Kew  York,  and  the  motive 
power  will  be  falling  water.  No  coal,  no  oil,  no  gas,  no  wood,  will 
be  burned  up.  ^^'hJ  do  we  today  enjoy  luxuries  not  given  to  other 
generations?  It  is  because  we  have  harnessed  coal  and  oil  and  gas 
to  do  the  work,  and  what  animals,  coal,  oil  and  gas  do,  man  does  not 
need  to  do.  The  high  degree  of  prosperity  of  these  states  of  Ohio, 
Pennsylvania,  Indiana  and  Illinois,  is  in  a  large  part  due  to  the  fact 
that  we  have  large  stores  of  fossilized  carbon  to  draw  on.  Now, 
these  states,  which  have  these  large  supplies  of  coal,  are  the  states 
which  have  wonderfully  progressed  and  developed,  and  don't  you 
see  now  that  we  are  getting  to  this  new  point  of  view,  or  harnessing 
another  natural  agency — that  of  falling  water  for  the  new  motive 
power?  And  in  these  two  states  of  Pennsylvania  and  New  York, 
where  we  have  this  How  of  falling  water,  if  this  flow  is  maintained 
and  conV^rted  into  electricity,  it  will  give  us  a  great  advantage  over 
the  states  which  have  not  this  opportunity?  And  the  day  will  not 
be  far  distant  when  you  will  be  using  this  motive  power  on  your 
farms. 

While  I  am  on  this  subject  of  forestry,  I  want  to  call  your  atten- 
tion to  the  splendid  possibilities  in  forestry.  Last  January  we 
started  a  Department  of  Forestry  at  the  Pennsylvania  State  Col- 
lege, and  the  first  morning  we  had  twelve  students.  I  went  into  the 
Commissioner's  oflice  at  Harrisburg  not  long  ago,  and  he  told  me 
if  we  had  twelve  young  men  ready  he  would  take  every  one  of  them, 
and  last  week  at  Lansing,  Governor  Pingree  said  they  had  twenty- 
eix  men  now  in  their  Forestry  Department,  and  would  take  two 
hundred  and  sixty  if  they  could  find  them. 

I'ennsylvania  is  the  second  horticultural  state  in  the  Union, 
citrous  fruits  excepted.  What  is  of  greater  importance  than  the 
develoi)niont  of  this  opportunity  which  opens  up  before  you?  It 
may  be  doubted  whether  there  is  another  state  in  the  Union  which 
is  capable  of  raising  apples  of  such  uniformity  and  high  quality 
as  the  State  of  Pennsylvania.  The  soil  and  the  climatic  conditions 
are  adapted  to  the  different  varieties  of  fruits.  The  matter  of  fungus 
growths  will  require  some  scientiflc  investigation,  but  I  might  say 
this  to  you,  gentlemen,  I  have  no  doubt  that  .methods  will  be  devised 
which  will  thoroughly  overcome  them.  There  is  a  striking  lack  of 
knowledge  of  methods  of  fertilizing  and  cultivating  that  apply  to 
the  raising  of  trees..  There  has  been  a  wonderful  development  of 
this  knowledge  in  the  line  of  wheat  and  corn,  and  it  has  brought 
results;  but  in  the  line  of  horticulture  little  or  nothing  has  been 
done,  and  it  is  high  time  that  something  is  done  in  this  matter — 
and  I  am  not  speaking  as  a  horticulturist,  but  as  an  agromomist. 
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Yesterday  I  examined,  among  otliers,  a  young  Inaian  of  Hm- 
dooslan,  who  had  studied  agriculture  at  the  University  of  Calcutta 
before  he  came  to  this  country,  and  I  said  to  him,  "lou  have  been 
in  this  couutrv  two  vears  before  you  came  here.  In  these  two  years 
s'ome  questions  must  have  come  to  you  that  did  not  come  to  your 
notice  at  homo,  when  vou  left  the  University  of  Calcutta.  Now, 
what  striking  phases  or  things  have  impressed  you,  as  compared 
with  what  you  knew  before  you  came  hert>."  And  he  replied,  without 
hesitation,  "Three  things.  The  first  is  your  animal  industry,  includ- 
ing your  dairy  husbandry;  that  is  one  thing  we  know  nothing  about 
in  India;  the  second  ^^triking  thing  is  your  application  of  machinery, 
and  the  third  is  the  improvement,  by  selection  and  by  breeding,  of 
farm  crops.  Our  farmers  know  nothing  about  that.  These  are  the 
three  striking  things  which  impress  me." 

Now,  gentlemen,  here  are  three  things  which  may  well  set  the 
farmers  of  Pennsylvania  and  of  other  states  thinking.  They  are  tlie 
three  most  important  factors  of  successful  farming.  First,  is 
animal  husbandry.  This  has  already  been  discussed  before  some  of 
you  gentlenxm,  but,  I  believe  a  speaker  said  this  afternoon,  if  you 
have  a  message  you  cannot  repeat  it  too  often,  and  I  believe  I  have 
a  messace  on  this  subject  of  animal  industry. 

Some^of  you  knov,-  that  it  was  in  1805  that  the  first  cattle  were 
driven  over'the  Allegheny  mountains,  and  from  that  day  up  to  very 
recent  times  the  eastern  "farmer  has  had  to  compete  with  the  west- 
ern farmer  in  the  matter  of  live  stock;  but  during  the  last  few 
years  eonditious  have  gradually  begun  to  change.  The  western 
farmer  could  pasture  his  cattle  upon  public  lands  at  comparatively 
little  expense,  and  during  all  that  time  you  farmers  of  the  east 
have  sulfered  from  lack  of  sufficient  number  of  animals,  because  of 
economic  conditions.  Now,  if  I  had  the  time,  I  could  easily  show  you 
that  this  condition  of  affairs  is  passing  away.  The  point  I  Avish  to 
make  is  that  the  western  country  has  not  been  a  cattle  country 
because  it  is  naurally  adapted  to  the  raising  of  live  stock,  but  it 
has  been  a  cattle  country  because  it  has  been  a  pioneer  country. 
The  conntry  west  of  the  Mississippi,  taking  it  in  a  large  way,  is  not 
adapted  to  the  raising  of  grass  as  is  Pennsylvania,  New  York  and 
some  of  the  other  Eastern  states.  These  states  are  adapted  to  the 
raising  of  trees  and  grass,  and  the  reason  that  the  western  country 
is  a  live  stock  country  is  simply  because  it  is  a  new  country.  They 
can  raise  grain,  but  when  it  comes  to  the  raising  of  grass  and  fruit 
trees,  they  can't  do  it.  Take  the  State  of  New  York.  It  raises 
one-seventh  of  the  hay  raised  in  the  United  States  today.  New  York 
raises  eleven  and  three-quarter  tons  of  hay  for  each  animal;  Illinois 
raises  three-quarters  of  a  ton.  You  can  take  the  State  of  New 
York,  and  divide  it  into  three  parts^ — one-third  in  pasture,  one-third 
in  hay  and  the  otlier  third  in  all  other  crops.  Now,  what  does  this 
mean?  It  means  that  when  this  country  settles  down  to  its  normal 
condition,  the  eastern  country  will  raise  the  cattle.  It  does  not 
mean  that  the  country  will  always  be  a  dairy  country.  There  are  to- 
day thirty  thousand  hand  separators  in  the' State  of  Nebraska;  the 
man  in  Nebraska  has  no  grass,  but  he  has  corn,  and  he  can  feed  his 
corn,  and  ship  his  butter  to  Philadelphia  and  New  York,  as  they 
are  doing  in  Minnesota  and  Nebraska  today,  while  here  you  can  raise 
sheep  and  cattle  which  do  not  require  so  much  concentrate. 
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Now,  this  cattle  raising  in  the  East  is  very  important  on  two 
sides.  It  is  important,  lirst,  because  this  is  a  grass  country,  and, 
second,  it  is  important  because  manure  fertilizing  means  so,mething 
to  the  eastern  farmer,  and  perhaps  in  a  different  way  than  you  think. 
I  have  taken  land  in  New  York  that  will  raise  a  ton  or  a  ton  and  a 
half  of  hav,  and  I  have  given  it  stable  manure  and  commercial  fer- 
tilizer and  raised  from  three  to  four  tons  on  it.  I  have  tried  it  I 
have  also  experimented  in  Illinois,  where  I  know  the  land,  as  I  said 
once  before,  as  well  as  I  know  my  own  children,  and  I  will  defy  any 
average  land  in  Illinois,  in  any  average  season,  to  raise  four  tons  of 
hay  to  the  acre.  ^Vhat  is  the  reason?  It  is  due  to  climatic  condi- 
tions. Where  we  can  raise,  with  proper  fertilizing,  five  or  six  tons 
here,  we  can  raise  two  or  three  tons  there,  and  to  make  onr  land 
fertile  we  must  raise  live  stock.  Put  the  fertility  on  the  land,  and 
raise  cattle,  and  you  will  raise  greater  crops  than  can  the  Illinois 
farmer.  Illinois  is  my  native  state,  gentlemen,  and  I  would  not  say 
a  word  against  it  for  the  world. 

There  is  something  about  dairying  that  I  want  to  call  yonr  atten- 
tion to.  Possibly  Professor  Vau  Norman  has  already  called  your  at- 
tention to  it.  The  only  market  for  the  Minnesota  farmer  is  Phila- 
delphia or  New  York,' and  in  order  to  find  a  market  he  must  sell 
through  commission  merchants,  and  must  furnish  a  high-grade 
article.  The  people  in  Iowa,  Minnesota  and  ''.Yiscousin  understand 
this  so  well  that  they  have  a  man  go  round  and  teach  the  people 
how  to  make  butter,  so  that  they  may  be  able  to  sell  to  New  York 
and  Philadelphia  at  high  prices.  Now,  why  don't  you  do  that  in 
Pennsylvania?  Because  you  have  no  competition.  Your  butter  is 
produced  to  su{)ply  tliis  local  m.arket,  and  it  has  no  standard;  but 
the  time  has  come  when,  in  my  judgment,  there  should  be  something 
done  in  order  to  make  a  standard  for  butter  in  Pennsylvania. 

Now,  the  labor  problem  is  connected  with  this  matter  of  farm 
machinery  of  which  my  friend,  the  Hindoo  student,  speaks.  As  an 
illustration:  Not  long  ago  I  rode  on  the  train  thirty  miles  in  North- 
ern Illinois.  I  counted  the  teams  that  were  working  on  the  land, 
including  teams  hitched  to  wagons,  and  in  going  that  thirty  miles 
I  counted  twenty-five  teams.  Six  were  four-horse  teams,  two  were 
two-horse  team,s  and  the  rest  were  three-horse  teams.  The  two- 
liorse  teams  were  near  town,  perha])s  market  gardeners.  In  other 
words,  three  and  four  horses,  weighing  fifteen  to  sixteen  hundred 
pounds  each,  were  doing  the  Vv'ork  that  farmers  used  to  do  with 
two  one-thousand-])Ound  horses,  in  order  to  meet  the  labor  problem, 
and  that  is  one  of  the  factors  that  makes  land  in  Illinois  worth  a 
hundred  to  a  hundi-cd  and  fifty  dollars  an  acre,  when  land  in  some 
parts  of  Pennsylvania,  which  raises  crops  worth  more  per  a.cre,  sell 
for  a  good  deal  less  money.  The  relation  of  farm  labor  to  the  price 
of  farm  land  in  the  State  of  Pennsylvania  is  an  important  question, 
and  it  may  not  be  out  of  place  to  tell  you,  gentlemen,  that  there  are 
three  questions — four  questions — three  questions  that  I  have  rec- 
ommended to  our  Board  of  Trustees  to  be  brought  befoi-e  the  Legis- 
lature for  an  appropriation.  One  of  them  is  the  matter  of  the  qual- 
ity of  butter  in  the  State  of  Pennsylvania,  by  putting  the  question 
to  the  factories  themselves,  and  doing  something  to  raise  the  stand- 
ard of  butter  throughout  the  State;  the  next  question,  I  think. 
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should  be  the  study  of  fungus  growths  as  related  to  the  orchardists 
n.svhania,  and  the  Third  question  should  be  tbis  question  of 
farm  labor  as  it  allects  the  relation  between  the  cost  of  labor  and 
the  price  of  land.  Our  Board  of  Trustees  went  before  the  Legisla- 
{ure  Mst  winter,  and  asked  for  about  |25,000  a  year  for  the  purpose 
of  studying  these  questions,  but  the  Legislature,  for  some  I'easo 
d  d  not  make  the  appropriation.  I  think  it  is  only  tair  to  he 
officers  of  Pennsylyania  State  College  for  you  to  know  why  these 
subiects  will  not^be  studied  there  this  year;  but  if  you  feel  as  we 
do  we  shall  ask  you  for  your  influence  when  the  next  Legislature 
will  be  asked  in  two  years;  for  at  least  as  large  an  appropriation. 

Now  there  is  another  question,  which  is  perhaps  a  rather  delicate 
one,  and  that  is  in  relation  to  certain  phases  of  our  tax  system, 
am  convinced  that  certain  phases  of  our  tax  system  need  careful 
study  I  do  not  refer  now  to  the  method  of  raising  taxes,  but  to  that 
which  the  nation  and  State  demands,  and  the  manner  of  their  distri- 
bution; for  it  is  a  question  whether  the  taxes  raised  by  the  nation  and 
by  the  .State  are  properly  distributed.  The  taxes  of  Pennsylyania 
amount  to  twenty-five  to  thirty  million  of  dollars  anniially,  and 
while  they  are  spending  twenty-five  or  thirty  million  on  State  gov- 
ernment, they  are  spending  eighty  million  for  national  purposes^ 
fifteen  for  the  army,  thirty  for  the  navy  and  so  on.  The  last  Legis- 
lature appropriated  vabout  a  quarter  of  a  million,  two  hundred  and 
fifty  thousand  dollars,  for  the  purpose  of  studying  agriculture,  and 
the  promotion  of  agricultural  experiments,  while  at  the  same  time 
we  are  compelled  to  contribute  to  the  National  Department  of  Agri- 
culture about  a  million  annually.  I  am  not  saying  that  they  give 
too  much  to  one  and  too  little  to  the  other.  I  am  simply  asking  the 
question  whether,  instead  of  the  Federal  Government  relying  on  the 
states  for  help,  it  would  not  be  more  natural  for  the  states  to  turn 
to  the  National  Government  for  help. 

Now,  agriculture  may  be  promoted  along  three  or  four  lines:  First, 
by  making  public  'all  matters  of  public  Importance;  second,  by  the 
passage  and  execution  of  wise  laws,  and,  third,  by  a  course  of  knowl- 
edge relative  to  agriculture,  and  fourth,  by  a  diffusion  of  knowledge 
relative  to  agriculture.  This  State  has,  in  the  wisdom  of  its  Legis- 
lature, passed  bills  of  the  utmost  importance  to  the  farmer  of  the 
State,' and  the  State  is  to  be  congratulated  upon  the  manner  in 
which  thes'e  laws  have  been  executed.  I  know  something  of  the  way 
in  which  these  laws  are  executed  in  other  states,  and  I  am  glad  to  ^ 
say  something  in  behalf  of  the  work  in  this  State.  In  one  pai-ticular, 
however,  we  need  legislation,  and  that  is  the  matter  of  the  parcels 
post. 

The  discovery  of  a  new  truth  is  the  work  of  investigation,  and 
requires  some  work  on  the  part  of  the  investigator.  This  work  has 
been  largely  dorfe  by  the  State  College  of  Pennsylvania,  and  many 
far-reaching  questions  have  been  elucidated.  Tlie  time  has  come, 
however,  when  the  hundred-acre  farm  in  Centre  county,  and  the  lab- 
oratory of  the  Experiment  Station,  dan  no  longer  cope  with  the  sit- 
uation. Our  coming  Experiment  Station  will  have  the  same  dimen- 
sions as  the  State  of  Pennsylvania.  Let  me  give  you  an  illustration: 
There  is  at  Pennsylvania  State  College  the  series  of  fertilizer  ex- 
periments which  has  been  conducted  for  twenty-five  years.   We  are 
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this  year  beginning  the  twenty-lifth  of  the  series.  Nom',  this  informa- 
tion is  very  valuable  to  the  farmer  who  has  the  same  type  of  soil 
that  we  have  there  in  Centre  county,  twelve  hundred  feet  above 
the  sea  level;  but  to  the  farmer  down  here  in  Chester  county,  three 
hundred  feet  above  the  sea  level,  with  a  different  type  of  soil,  it 
will  do  no  good.  We  must  thoroughly  study  the  soil  of  Pennsyl- 
vaniia,  and  then  we  will  know  where  there  exists  in  Pennsylvania  • 
the  same  type  of  soil  as  exists  on  the  farm  at  the  Experiment  Sta- 
tion, andetheu  we  can  confidently  say  to  that  man,  "This  Ls  the  fer- 
tilizer for  your  use";  but  when  we  come  to  other  soil  types,  we 
must  first  experiment  on  these  soil  types  before  we  can  proceed  in- 
telligently. This  is  only  one  of  the  many  instances  we  can  give,  and 
where  we  can  take  the  work  out  of  the  Experiment  Station  right 
down  to  the  farmer. 

In  the  diffusion  of  knowledge  there  are  many  agencies,  including 
agricultural  publications,  Farmers'  Institutes  and  the  Agricultural 
College,  but  the  time  has  co,me,  in  my  judgment,  when  we  should 
take  another  step.  In  my  opinion,  the  time  has  come  when  we  should 
introduce  agriculture  into  the  High  Schools.  Now,  I  don't  suppose 
there  is  any  question  on  the  part  of  anybody  as  to  the  desirability 
of  doing  so,  but  the  question  is,  how  are  you  going  to  do  it?  There 
are,  I  am  told,  two  hundred  and  sixty-two  Township  High  Schools  in 
the  State  of  Pennsylvania,  and  I  understand  the  Commissioner  of 
Education  says  that  agriculture  must  be  taught  in  these  schools,  but 
the  question  is  how?  How  many  years  would  if  take  at  State  Col- 
lege to  teach  those  boys  and  girls  to  fit  them  to  teach  agriculture  ■ 
in  the  High  Schools,  and  if  we  got  the  girls,  how  many  would  stay 
there  four  years?  So  you  see,  the  question  of  adding  agriculture  to 
the  High  Schools  is  a  serious  one.  Now,  then,  let  us  take  the  sum- 
mer school,  and  we  take  a  young  man  oi'  young  woman  and  give 
them  a  year's  German  in  six  weeks.  They  do  this  every  year,  taking 
a  young  man  or  young  woman,  and  teaching  them  six  weeks  the 
same  thing  on  which  they  spend  three  hours  a  week  for  nine  months. 
Now,  if  it  is  possible  to  teach  German  in  six  weeks,  it  is  also  possible 
to  teach  at  least  the  outlines  of  agriculture  in  the  same  time,  and 
courses  of  study  have  been  prepared  to  cover  what  won  Id  ordinarily 
be  covered  in  a  year.  We  cannot  expect  to  turn  out  a  complete 
agriculturist  in  six  weeks,  but  we  can  at  least  create  an  interest 
that  will  lead  to  further  study,  and  impart  the  principles  of  soil  and 
plant  life,  which  can  then  be  taught  in  these  schools  during  the  next 
term. 

Now,  gentlemen,  I  have  outlined  briefly  what  has  been  done  in 
the  first  twenty-five  years,  and  in  reference  to  what  is  next,  I  would 
merely  suggest  to  you,  as  leaders  in  agriculture,  three  things,  for 
which,  in  my  judgment,  the  time  has  come: 

First.  The  parcels  post.  * 
_  Second.  Spreading  Experiment  Station  work  to  reach  every  por- 
tion of  the  State,  which  means  a  movement  for  the  study  of  forestry 
and  horticulture,  improving  the  dairy  conditions  all  over  the  State, 
and  the  improvement  of  the  farm  and  labor  condition  all  over  Penn- 
sylvania. 

Third.  The  introduction  of  agriculture  into  our  High  Schools. 
Now,  gentlemen,  these  are  the  first  problems,  and  after  we  have 
leaimed  the  solution  of  these,  we  are  readv  for  what  is  next. 
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The  CHAIRMAN:  Are  tbere  any  question?  If  not,  we  will  have 
more  music. 

The  Wolfe  familj'  rendered  another  musical  selection. 

MR.  MILLER  (Snyder  county):  When  I  entered  the  hall  last  even- 
ing, Dr.  Owens  was  speaking,  and  he  referred  to  the  President's 
speech  at  Lansing;  later  on  Mr.  Seeds  mentioned  it,  and  now  Dr. 
Hunt  has  given  us  a  portion  of  it.  Now,  this  is  something  which 
every  one  should  read  as  a  whole,  and  I  move  that  the  Director  of 
Institutes  be  requested  to  publish  this  speech  for  distribution  among 
the  farmers. 

MR.  KAHLER:  I  second  that  motion. 

DR.  HUNT:  I  understand  that  it  is  to  be  printed  by  the  Depart- 
ment at  Washington,  and  I  would  suggest,  therefore,  that  the  State 
simply  express  to  the  Department  at  Washington  its  gratification 
that  this  is  to  be  done. 

MR.  MILLER:  With  all  due  respect  to  Dr.  Hunt's  amendment, 
why  not  allow  this  State  to  take  the  initiative?  We  have  the  author- 
ity, I  think. 

MR.  CLARK:  Do  I  understand  that  this  is  to  mean  the  speech  in 
its  entirety?   The  daily  papers  have  all  had  it. 

SECRETARY  MARTIN:  There  is  just  a  word  I  want  to  say 
regarding  the  printing  of  so  valuable  a  document  as  that  referred 
to,  and  that  is  this:  The  printing  done  by  the  Department  of  Agri- 
culture is  sometimes  delayed,  and  you  may  become  impatient  before 
we  get  to  it.  Of  course,  we  have  the  authority  to  print  it;  it  is 
a  national  speech  in  regard  to  agriculture.  With  this  explanation, 
if  you  desire  to  have  it  printed,  we  Vv'ill  do  so. 

The  question  being  put,  it  was  so  ordered. 

The  CHAIRMAN:  Next  in  order  will  be  Dr.  Pearson,  who  will 
tell  us  of  "The  Laws  of  Pennsylvania  for  the  Improvement  and  In- 
spection of  Livestock." 


THE  LAWS  OF  PENNSYLVANIA  FOR  THE  IMPROVEMENT 

OF  LIVESTOCK. 


By  Dh.  Leonard  Pearson.  Staff  VeteHnarian . 


Mr.  Chairman,  Ladies  and  Gentlemen:  The  laws  of  Pennsylvania 
relating  to  livestock  are  numerous  and  voluminous,  and,  when  gath- 
ered together  would  fill  about  three  hundred  pages,  so,  of  course, 
I  can't  take  them  in  detail. 

Most  of  you  know  what  the  State  Livestock  Sanitary  Board  and 
the  Board  of  Agriculture  have  been  doing  for  the  last  "fifteen  years 
in  this  direction;  but  you  do  not  know  what  the  last  Legislature 
did  with  regard  to  certain  proposals  relating  to  domestic  animals  in 
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Pennsylvania,  and  with  your  permission,  without  saying  anything 
of  old  legislation,  I  will  just  refer  to  these  new  laws.  _ 

Of  all  the  great  number  of  laws  passed  by  the  last  diligent  Legis- 
lature there  are  three  that  relate  to  domestic  animals.  First,  the 
Mclntyre  bill  relating  to  dogs.  Those  of  you  who  were  at  Harris- 
burg  last  winter,  at  the  meeting  of  the  State  Board,  will  remember 
the  great  interest  that  was  shown  there  with  regard  to  diminishing 
the  "reat  number  of  worthless,  homeless,  ownerless  dogs  in  Penn- 
sylvania A  committee  of  the  State  Board  of  Agriculture  was  ap- 
pointed to  draft  a  law.  The  Secretary  of  Agriculture  was  chairman 
of  this  committee,  and  I  know  that  he  worked  hard  for  several  days, 
but  the  bill  was  defeated  by  the  Legislature  as  too  drastic,  and  a  new 
bill,  a  compromise  bill,  was  substituted  and  signed  by  the  Governor. 

-ill  dogs  must  be  registered,  so  that  tax  can  be  paid  on  them,  the 
amiount  of  tax  to  be  fixed  by  the  County  Commissioners,  and  when 
the  tax  is  paid  the  owner  is  to  receive  from  the  Commissioners' 
office  a  metal  tag,  which  is  to  be  attached  to  every  dog.  The  other 
bill  was  somewhat  more  implicit  as  to  the  character  of  the  tag,  and 
that  sort  of  thing,  and  one  of  the  members  wanted  the  dog  provided 
with  a  license  for  traveling,  and  if  he  traveled  at  night,  to  be  pro- 
vided with  a  red  light  in  front  and  two  red  lights  behind,  and  to  limit 
his  speed  to  eight  miles  an  hour. 

The  dog  laws  have  been  violated  up  to  this  time.  A  good  .many 
dog  lawsliave  been  passed,  but  none  of  them  have  been  enforced, 
and  if  this  law  has  not  been  enforced  it  will  be  on  account  of  lack 
of  public  demand  and  public  sentiment  in  the  community  in  which  it 
is  not  enforced.  It  might  have  been  worded  a  little  more  specifleally, 
but  I  think  the  meaning  is  clear.  The  fixing  of  the  amount  of  the 
tax  is  not  in  this  law\  This  is  an  amendment  of  the  act  approved 
in  1893,  relating  to  the  tax  on  dogs.  The  old  act  of  1893,  in  reference 
to  that,  is  stilf  in  force.  Now.  in  the  sheep-growing  district  there  is 
a  strong  sentiment  in  favor  of  the  enforcement  of  this  law,  because 
any  citizen  can  compel  or  require  its  execution.  It  is  very  impor- 
tant, indeed,  that  something  of  this  kind  be  done,  for  sheep  raising 
has  been  steadily  declining.  Now  we  have  less  than  a  million  sheep, 
where  formerly  we  had  a  million  and  a  half,  and  this  decline  of  50 
per  cent,  is  in  the  face  of  a  rising  market  for  mutton  and  wool,  and 
an  inquiry  into  the  cause  of  this  decline  in  the  sheep  business  in 
any  community  where  it  is  carried  on,  s'hows  that  it  is  largely  due 
to  the  sheep-worrying  dog.  In  the  southwestern  corner  of  the  State, 
in  Greene,  Fayette,  Washington  and  Somerset  connties,  it  has  de- 
clined as  coal  mining  has  developed.  Little  villages  have  arisen  all 
over  these  counties,' inhabited  chiefly  by  foreigners  and  dogs,  and 
within  ten  miles  of  these  villages  the  sheep  industry  has  been  prac- 
tically exterminated.  It  is  not  merely  the  killing  of  the  sheep  that 
has  caused  this,  for  under  tlie  old  law  the  sheep  owner  can  claim 
payment  for  them  out  of  the  dog  tax;  but  it  is  often  the  driving 
and  worrying  of  the  sheep  that  is  often  more  disastrous  than  if  they 
were  killed  outright,  and,  moreover,  the  small  compensation  allowed 
by  law  when  a  sheep  is  killed,  is  by  no  means  sufficient  to  cover  the 
loss,  and  it  is  very  important  that  something  shall  be  done  to  reduce 
the  number  of  worthless  dogs  in  each  locality.  Under  the  old  law 
it  had  to  be  proven  that  the  dog  really  killed  the  sheep  before  any- 
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thing  could  be  done,  but  under  this  law  any  dog  found  worrying 
sheep,  or  even  in  an  enclosure  where  there  are  sheep,  can  be  killed. 

MR.  GOODEBMAN:  Can  that  dog  be  killed  if  he  does  not  worry 
or  kill  the  sheep? 

DE  PEARSON:  It  becomes  the  duty  of  the  constable  to  kill  that 
doR-  if  he  is  found  in  an  enclosure  where  there  are  sheep. 

The  do"-  is  bv  far  the  most  noxious  animal  we  have  in  i  ennsyl- 
vania  and  I  sav  that  as  a  lover  and  breeder  of  dogs.  A  dog  allowed 
to  run  at  large  iij  dangerous,  and  I  believe  that  the  enforcement  of 
this  law  will  do  much  to  prevent  the  spread  of  the  rabies,  which 
is  generallv  spread  by  ownerless  curs. 

Now  another  act  is  to  provide  for  the  registration  of  stallions. 
This  is  similar  to  the  Stallion  Inspection  Law  of  Michigan,  which 
Governor  Hoard  savs  has  done  more  for  the  improvement  of  horse 
breeding  in  Wisconsin  than  anything  else  that  has  been  done  withm 
recent  years.  The  states  of  Minnesota,  Utah,  and  one  other  state,  I 
think  it  is  Missouri,  I  am  not  sure,  have  also  passed  similar  laws.  In 
Ohio  it  did  not  pass  the  last  Legislature,  bnt  I  think  they  will  bring 
strong  pressure  to  bear  on  the  next  Legislature  to  have  it  passed. 
It  provides  for  the  registration  of  the  pedigree  of  a  stallion  in  the 
Department  of  Agriculture  at  Harrisburg,  and  a  certificate  is  issued 
to  the  owner,  which  can  be  used  for  advertising  purposes.  If  a  man 
has  an  animal  that  is  not  pedigreed,  but  which  he  thinks  is  a  good 
animal,  he  can  have  him  examined,  and  secure  a  certificate  to  that 
effect.  This  makes  representation  impossible.  It  also  provides  for 
a  certificate  by  the  owner,  under  oath  of  a  veterinarian,  that  the 
animal  is  free  from  any  unsoundness,  and  any  horse  not  so  certified 
may  not  be  used  in  Pennsylvania.  I  understand  that  there  is  a 
movement  on  foot  in  ^Yisconsin  to  provide  for  the  voluntary  official 
examination  of  stallions  for  the  purpose  of  breeding,  so  as  to  improve 
the  horse  stock  in  that  state  still  further;  so  that  if  a  man  has  a  good 
stallion  which  he  wishes  to  have  approved  he  can  have  it  done. 

There  are  seven  hundred  and  fifty  thousand  horses  in  Pennsyl- 
vania— approximately  three-quarters  of  a  million.  We  have  60  per 
cent,  more  horses  in  Pennsylvania  than  they  have  in  Kentucky,  and 
they  are  relatively  finer,  but  most  of  the  horses  in  Kentucky  are 
bred  in  that  state,  while  most  of  the  horses  in  Pennsylvania  are 
bred  in  other  states  and  bronght  here.  That  is  a  distinct  difference. 
I  don't  know  how  many  bourses  are  brought  in  fi'om  other  state* 
annually,  but  it  is  between  fifty  and  a  hundred  thousand,  w^hich. 
brings  into  other  states  approximately  a  million  dollars  annually. 
Now,  this  money,  which  goes  to  the  horse  breeders  of  other  states 
might  just  as  well  be  kept  at  ho.me.  I  think  it  is  true  that  the  aver- 
age quality  of  horses  in  Pennsylvania  is  not  as  good  as  twenty-five 
or  thirty  years  ago.  The  argument,  I  think,  is  conclusive.  The 
average  quality  of  horses  worked  is  better,  while  the  average  qual- 
ity of  horses  bred  is  not  so  good.  I  think  the  enforcement  of  this 
stallion  law  will  help  to  improve  matters  in  this  respect. 

Then,  another  important  law  is  Act  No.  187,  approved  by  the  Gov- 
ernor a  few  days  ago — the  Meat  Inspection  Law.  As  you  all  know, 
President  Roosevelt  became  very  much  interested  in  meat  inspection 
last  year  after  the  publication  of  certain  revelations  as  to  the  condi- 
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tions  of  slaughter  houses  in  Chicago.  Undoubtedly  there  was  a  great 
deal  of  untruth,  but  there  was  also  a  great  deal  of  truth  in  these  rev- 
elations, and  the  result  was  a  more  stringent  Meat  Inspection  Law, 
'and  the  appropriation  of  three  million  dollars  annually  for  the  pur- 
pose of  this  inspection.  But  this  does  not  reach  the  establishments- 
engaged  in  a  local  business  within  the  confines  of  the  State.  This 
Federal  Meat  Inspection  Law  applies  only  to  establishments  doing 
an  interstate  or  export  business. 

Now,  we  import  from  other  states  only  about  one-half  of  our  meat 
supply,  so  that  only  one-half  of  the  meat  eaten  in  Pennsylvania  is 
inspected  by  the  Federal  Government,  and  the  other  half,  slaugh- 
tered within  the  confines  of  the  State,  is  not  inspected  at  all.  Thi» 
made  it  necessary  to  supplement  the  Federal  Meat  Inspection  Law, 
so  this  new  law  came  into  existence. 

The  question  to  us  is  the  probable  effect  of  this  law  upon  the 
local  meat  business,  and  upon  the  business  of  cattle-growing  in  this 
State.  I  think  there  can  be  no  question  but  that  it  will  be  most 
beneficial,  and  help  to  develop  our  local  industry  in  these  respects. 
As  an  illustration,  I  saw  a  few  days  ago  a  strong  and  rather  violent 
publication  in  a  paper  of  large  circulation  in  Scranton,  calling  atten- 
tion to  the  fact  that  since  the  Federal  Meat  Inspection  Law  has  gone 
into  effect,  about  forty-six  slaughter  houses  that  were  formerly  en- 
gaged in  the  interstate  trade  had  changed  the  character  of  their 
business,  and  were  confining  themselves  entirely  to  one  state,  so 
they  could  avoid  Federal  inspection — the  inference  being  that  the 
character  of  their  product  was  such  that  if  brought  under  Federal 
inspection  they  would  be  condemned.  There  could  be  no  other  inter- 
pretation. This  paper  insisted  that  the  thing  for  the  people  of  Penn- 
sylvania to  do  is  to  get  their  meat  from  other  state  packers,  because 
we  know  that  when  our  meat  comes  from  another  state  it  will  be 
inspected  and  approved  by  Federal  Inspectors. 

Now,  to  do  that  would'be  to  drive  out  of  business  the  local  beef- 
raisers  of  Pennsylvania,  and  the  local  slaughter  houses  which  are 
doing  an  honest  business.  Now  in  order  to  hold  our  business,  we 
must  give  a  certificate  that  the  meat  is  safe,  and  for  that  purpose 
this  law  was  passed;  and  I  certainly  hope  this  law  v/ill  increase  the 
reputation  and  the  grade  of  Pennsylvania  meats,  and  create  a  mar- 
ket for  beef  cattle,  and  other  meat-producing  animals  that  can  be 
fed  in  Pennsylvania,  and  I  fully  believe  that  it  will  do  so.  It  will 
benefit  the  consumer,  not  merely  from  a  sanitary  point  of  view, 
which  is,  of  itself,  of  the  very  highest  importance,  but  also  from 
the  economic  side;  because  what  would  be  the  effect  if  our  local 
slaughter  houses  were  to  be  driven  out  of  business  and  exter- 
minated? Tlio  western  packers,  having  no  competiton,  would  ad- 
vance prices  abnormally,  but  so  long  as  we  get  one-half  of  our  meat 
supply  at  home,  the  price  can  only  go  so  high,  the  law  of  supply  and 
demand  keeping  the  price  of  meat  in  proportion  to  the  price  of  live 
cattle. 

I  think,  Mr.  President,  that  is  all  that  I  desii^'O  to  say  at  this  late 
hour  regarding  these  three  laws.  I  will  be  glad  to  answer  any 
questions,  but  think  the  subject  will  be  more  fully  discussed  by  Mr. 
Tower. 
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The  CPIAIRMAN:  Before  taking  up  the  next  topic,  we  shall  be 
glad  to  listen  to  a  little  more  of  the  inspiring  music  we  have  had  this 
•evening. 

Another  inu.sical  selection  by  the  Wolfe  family  followed. 
The  CHAIRMAN:  Dr.  Tower  will  now  tell  us  about  ''How  the 
Federal  Meat  Inspection  is  Conducted." 

The  address  of  Dr.  Tower  was  as  follows: 

HOW  FEDERAL  MEAT  INSPECTION  IS  CONDUCTED. 


DB.  E.  B.  TOWBtt,  Inspecter  U.  S.  Bureau  of  Animal  Industry,  Philadelphia,  Pa. 


I  have  been  asked  to  discuss  the  subject,  "How  Federal  Meat  In- 
spection is  Conducted."  The  time  allowed  me  will  not  permit  of 
going  with  detail  in  all  minor  conditions,  but  I  will  endeavor  to  give 
an  outline  from  which  you  may  be  able  to  form  an  idea  of  what  our 
present  law  requires. 

First,  as  to  how  to  obtain  Federal  inspection: 

The  proprietor  or  operator  of  each  slaughtering,  packing,  meat- 
curing,  rendering  or  similar  establishment  engaged  in  the  slaughter- 
ing of  cattle,  sheep,  swine  or  goats,  or  in  the  packing,  canning  or 
other  preparation  of  any  food  product  into  v/hich  the  meats  or  meat 
food  products  of  said  animals  enter,  in  whole  or  in  part,  for  inter- 
state or  foreign  commerce,  shall  make  application  to  the  Secretary 
of  Agriculture  for  inspection  or  for  exemption  from  inspection.  The 
said  application  shall  be  made  in  writing,  addressed  to  the  Secre- 
tary of  Agriculture,  Washington,  D.  C,  and  shall  state  the  loca- 
tion of  the  establishment,  the  address  of  the  owner,  or  of  a  duly 
authorized  officer  or  agent  of  the  same,  the  kinds  of  animals  slaugh- 
tered, the  estimated  amount  of  meats  or  meat  food  products  received 
from  other  establishments,  and  the  character,  quality  and  proposed 
■disposition  of  the  products  of  said  establishment.  Blank  application 
forms  will  be  furnished  by  the  Chief  of  the  Bureau  of  Animal  Indus- 
try, upon  request.  If  an  establishment  is  not  in  a  sanitary  condi- 
tion, inspection  shall  not  be  established,  and  the  products  cannot 
■enter  inter-state  or  export  trade. 

Only  farmers  and  retail  butchers  or  dealers  supplying  their  cus- 
tomers may  be  exempt  under  the  law,  but  they  are,  nevertTieless, 
-subject  to  the  provisions  of  the  law  which  places  a  penalty  upon  any 
person  who  shall  sell  or  offer  for  sale  or  transportation  for  inter- 
state or  foreign  commerce,  any  meat  or  meat  food  products  which 
:are  diseased,  unsound,  unhealthful,  unwholesome  or  otherwise  unfit 
fov  human  consumption.  The  law  applies  only  to  four  animals — 
cattle,  sheep,  swine  and  goats — and  to  the  carcasses,  meat  and  meat 
food  products  of  these  animals,  and  is  administered  by  the  Bureau 
of  Animal  Industry. 

The  Secretary  of  Agriculture  is  authorized,  in  his  discretion,  to 
cause  an  ante-mortem  inspection  to  be  made  of  the  four  above  named 
animals  before  they  shall  be  allowed  to  enter  into  any  slaughtering 
•establishment.  The  law  provides  that  all  animals  found  on  such  ante- 
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luorteiu  inspeetiou  to  show  symptoms  of  disease  sliall  be  set  apart 
and  sla'.K-htci'ed  separately  from  other  animals,  and  when  so  slaugh- 
tered the  cai-easses  shall  be  subject  to  a  careful  ante-mortem  exam- 
ination and  inspection.  The  ante-mortem  inspection  shall  not  be 
made  until  the  animal  becomes  the  property  of  the  establishment  or 
the  department  has  no  control  over  its  disposition. 

All  postmortem  examinations  and  inspections  are  made  by  com- 
petent veterinarv  inspectors,  graduates  of  reputable  colleges,  who, 
in  addition  to  the  college  course,  have  passed  a  stringent  civil  serv- 
ice examination. 

The  number  of  veterinary  inspectors  employed  by  the  department 
under  the  old  Meat  Inspection  Law  was  324.  The  number  of  vet- 
erinary inspectors  of  the  department  on  December  1,  1906,  was  531. 
During  the  month  of  October,  1906,  the  veterinary  inspectors  made 
postmortem  inspection  of  4,062,389  animals,  and  caused  the  abso- 
lute destruction  for  food  purposes,  by  rendering  into  non-edible 
grease,  or  fertilizer,  2,938  cattle  and  calves,  832  sheep  and  8,328  swine 
—11,089  in  all. 

In  addition  to  the  carcasses  absolutely  destroyed  for  food  pur- 
poses several  thousand  other  animals  were  rendered  into  lard  or 
tallow  in  order  to  protect  the  consumer  against  any  possible  danger 
of  infection  from  eating  the  meat  in  a  raw  or  rare  state.  iV  conserv- 
ative estimate  of  the  value,  if  healthy,  of  the  carcasses  and  parts 
destroyed  for  food  purposes  by  inspectors  during  the  course  of  one 
year  is  more  than  two  and  one-half  million  dollars.  In  addition  t© 
the  veterinary  inspectors  above  mentioned,  we  have  another  class 
of  men  Icnowii  as  meat  inspectors.  They  do  not  conduct  postmortem 
examinations  and  inspections,  but  are  .men  skilled  in  the  prepara- 
tion and  handling  of  meats.  They  test  meats  and  meat  food  prod- 
ucts to  ascertain  whether  they  are  tainted,  and  to  see  to 
it  that  cleanliness  is  observed  in  all  branches  of  the  work.  They  are 
selected  because  of  their  practical  experience  in  these  lines,  and  each 
one  has  passed  a  rigid  civil  service  examination.  Also  a  class  of 
men  known  as  stock  examiners,  who  are  principally  engaged  in  the 
ante-mortem  inspection  of  animals. 

REPORT  FOR  APRIL,  1907. 

In  (lie  month  of  April  the  following  appointments  were  made: " 

Veterinary  inspectors,  31;  meat  inspectors,  45;  taggars,  13;  agents 
for  eradication  of  scabies,  50;  for  eradication  of  ticks,  61;  reinstated 
in  the  above  appointments,  25;  died,  5;  dismissed,  7. 

Of  the  number  dismissed,  3  were  veterinarians,  12  were  meat  in- 
spectoi-s,  1  taggar  and  1  clerk. 

The  number  of  establishments  under  inspection  on  December  1, 
1900,  was  023,  and  the  number  has  been  increased  daily.  The  total 
number  of  employes  engaged  in  meat  inspection  on  December  1, 
1906,  was  1,964.  To  meet  this  expense  the  government  carries  a 
Iternianent  appropriation  of  .f 3,000,000  per  annum. — (Report  for 
April,  1907). 

Provision  is  made  in  the  law  for  the  reinspection  of  carcasses  or 
parts  thereof  at  such  time  as  may  be  necessary,  and  if  upon  any  such 
reinspection  any  carcasses,  or  parts  thereof,  is  found  to  be  unfit  for 
human  food,  such  carcasses  or  parts  thereof  shall  be  destroyed  for 
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food  purposes  by  the  establishment  m  the  presence  of  an  inspec  ox 
The  law  provides  that  if  any  establishment  shall  fail  to  destroy 
for  food  purposes  carcasses  or  parts  condemned  bv  the  inspecCors% 
the  Secrc^tary  may  remove  the  inspector  from  the  establishment. 
This  action  would"  shut  out  from  interstate  commerce  the  products 

of  the  establishment.  „  ,    ,      .   ^t,  ,  ^r. 

One  of  the  most  important  features  of  the  law  is  the  sanitarj  in- 
spection The  Secretary  is  directed  to  cause  experts  m  sanitation 
and  other  competent  inspector  to  inspect  all  establishments  m  which 
the  four  animals  are  slaughtered,  and  the  meat  is  prepared  for  in- 
terstate or  foreign  commerce,  and  he  is  authorized  to  prescribe  the 
rules  and  regulations  of  sanitation  under  which  snch  establishment 

shall  be  maintained.  v.  ^-i  + 

Where  the  sanitary  conditions  of  any  establishment  are  such  that 
the  meat  or  .meat-food  products  are  thereby  rendered  unfit  for  human 
food  he  must  not  allow  the  meat  or  meat-food  products  to  be  labeled 
"Inspected  and  Passed."  The  sanitary  regulations  of  the  depart- 
ment are  stringent  and  vigorously  and  rigoronsly  enforced. 

The  law  provides  that  meat-food  products  which  contain  dyes, 
chemicals,  preservatives  or  ingredients,  rendering  it  unsound,  un- 
healthful,  unwholesome  or  otherwise  unfit  for  human  food,  shall  be 
destroyed  for  food  purposes.  The  exception  to  this  rule  is  that 
preservatives  may  be  used  in  meat-food  products  for  exportation  to 
any  foreign  country,  where  the  preservative  has  been  ordered  by  the 
foreign  purchaser,"  and  when  no  substance  is  used  in  the  prepara- 
tion or  packing  of  the  meat,  which  conflicts  with  the  laws  of  the 
foreign  country  to  which  it  is  exported.  No  preservatives  or  chem- 
icals other  than  common  salt,  sugar,  wood  smoke,  vinegar,  pure 
spices  and  saltpeter  may  be  used  in  any  meat  or  meat-food  product 
bearing  the  legend, '"U.  S.  Inspected  and  Passed." 

The  law  provides  that  all  carcasses  or  parts  which,  upon  post- 
mortem, are  found  to  be  sound,  healthful,  wholesome  and  fit  for 
liuman  food,  shall  be  labeled  "Inspected  and  Passed."  Tliis  require- 
ment of  the  law  is  strictly  followed. 

All  establishments  are'required  to  label  with  the  words,  "Inspect- 
ed and  Passed."  All  pots,  cans,  tins,  canvas  or  other  receptacle,  or 
covering  of  meat-food  products  prepared  under  the  law,  and  no 
meat-food  product  is  allowed  to  be  sold  or  offered  for  sale  by  any 
person,  firm,  or  corporation,  in  interstate  or  foreign  commerce  un- 
der any  false  or  deceptive  name.  The  efi'ect  of  this  interpretation  is 
that  when  one  purchases  a  can  of  lard  bearing  the  words  "pure  lard'" 
and  the  legend  "T'.  S.  Inspected  and  Passed,"  under  the  act  of  June 
30,  1906,  he  may  be  sure  that  he  is  actually  receiving  more  pure  lard 
rendered  from  the  clean,  sweet,  fat  or  healthy  animals.  When  a  can 
bearing  the  legend  is  marked  "Vealloaf,"  the  meat  constituent  is 
veal,  and  not  pork.   Potted  ham  is  ham,  and  not  minced  dried  beef. 

Inspectors  are  forbidden  to  label  any  carcass,  or  any  part  thereof, 
or  meat-food  product  therefrom,  until  the  same  shall  have  been 
actually  inspected  and  found  to  be  sound,  healthful  and  wholesome, 
and  fit  for  human  food,  to  have  been  prepared  under  proper  sanitary 
conditions,  and  to  contain  no  dyes,  chemicals  or  preservatives  or 
ingredients  which  render  such  meat  or  meat-food  products  unfit  for 
human  food.    An  important  feature  of  the  labeling  regulations  is 
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that  each  establishment  has  an  official  number,  and  this  number 
must  be  placed  u])on  each  container  of  meat-food  products  sent  out 
from  that  establisliment.  Thus  the  establishment  which  prepared 
the  meat-food  product  can  be  identified  at  any  time.  It  is  a  violation 
of  law,  ]>unishable  by  imprisonment  and  a  heavy  line,  to  forge,  coun- 
terfeit, simulate  or  falsely  represent,  or,  without  proper  authority,  to 
use,  fail  to  use  or  detach,  or  to  knowingly  or  wrongfully  alter,  deface 
or  destroy,  or  fail  to  deface  or  destroy  any  of  the  certificates,  marks, 
stamps,  tags,  labels  or  other  identification  devices  provided  for  by 
the  law,  or  by  the  rules  of  the  Secretary. 

A  retail  butcher  or  retail  dealer  is  required  to  submit  his  plant 
to  sanitary  inspection  by  the  department.  If  the  plant  proves  to 
be  sanitary  and  the  business  is  of  a  character  that  it  can  properly 
be  called  retail,  he  receives  an  exemption  perinit  from  the  Secre- 
tary of  Agriculture.  Two  thousand  five  hundred  and  fifty  permits 
of  this  nature  have  been  issued,  allowing  retail  butchers  and  retail, 
dealers  to  sujjply  their  customers  in  interstate  trade.  , 

When  the  shipment  of  a  retail  butcher  or  a  dealer  is  offered  for 
interstate  transportation,  the  retailer  is  required  to  give  a  certificate 
to  the  carrier  that  he  is  a  retail  butcher  or  retail  dealer,  that  he  is 
shipping  the  meat  to  supply  a  customer,  and  that  the  meat  is  sound, 
healthful  and  wholesome,  and  fit  for  human  food.  These  certificates 
are  delivered  in  duplicate  to  the  carrier,  who  transmits  one  copy  to 
the  Department  of  Agriculture,  where  the  amount  of  description 
of  the  shipment  are  listed  against  the  permit,  and  thus  the  depart- 
ment is  informed  exactly  of  the  character  and  amount  of  the  ship- 
ments made  by  each  retail  butcher  or  retail  dealer  under  permit. 
When  the  farmer  desires  to  ship  interstate  commerce,  he  certifies 
to  the  carrier  that  he  is  a  farmer,  that  the  carcasses  are  those  of 
animals  killed  by  him  on  his  farm,  and  that  the  meat  is  sound,  health 
ful,  wholesome  and  fit  for  human  food. 

The  farmer  does  not  need  a  permit  from  the  Department  of  Agri- 
culture. The  forms  of  certificates  are  furnished  and  usually  filled  in 
by  the  agents  of  the  carriers,  and  all  that  is  required  from"  the  ship- 
per is  his  signature.  However,  if  any  person  sells,  or  offers  for  sale 
or  transportation,  any  meat  or  meat-food  products  which  are  dis- 
eased, unhealthfnl,  unwholesome  or  otherwise  unfit  for  human  food, 
knowing  that  such  meat  or  meat-food  products  are  intended  for 
human  consumption,  he  is  guilty  of  a  misdemeanor,  and  is  subject 
to  a  fine  and  imprisonment. 

Now,  let  us  briefly  consider  the  bearing  of  the  Meat  Inspection 
Law  upon  the  production  and  handling  of  meat.  The  first  and  most 
essential  thing  necessary  is  to  insure  the  success  of  the  breeders, 
feedeu-s  and  packers  of  this  country  is  as  large  and  as  open  a  mar- 
ket as  can  be  secured  for  the  food  animals,  and  for  the  meat  and 
meat-food  products  produced  by  these.  Any  measure  which  will 
widen  the  present  domestic  and  foreign  markets  is  a  benefit  to 
breeders  of  live  stock,  and  to  the  producers  of  meat.  It  has  been 
stated  with  truth  that  coincident  with  the  passage  of  the  meat- 
inspection  law  there  was  a  striking  falling  off  in  our  exports  of  meat- 
food  products  to  foreign  countries.  This  condition  was  caused  by 
the  reports  of  investigating  committees  on  the  condition  of  the 
packing  houses  in  the  city  of  Chicago,  and  of  the  subsequent  publica- 
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tion  and  agitation  of  the  matter  in  the  newspapers  of  the  United 
States  and  of  foreign  countries. 

The  Meat  Inspection  Law  and  the  shrinkage  of  exports  of  meat- 
food  products  were  the  immediate  results  of  the  conditions  found  lu 
the  Chicago  packing  houses.  It  is  interesting  and  instructive  to 
discuss  for  a  moment,  showing  the  value  of  canned  fresh  meats  ex- 
ported during  the  months  of  July,  August,  September  and  October 
for  the  past  five  vears.  During  that  period  of  1902,  the  value  of 
canned  meats  exported  was  |.3,629,508,  and  the  value  of  fresh  meats 
was  18,485,352.  During  the  same  period  of  1903  the  exports  of  canned 
meats  amounted  to  |3,381,220,  and  the  fresh  meats  to  $9,50'9,362. 
In  1904  the  canned  meats  amounted  to  .$2,479,848  and  the  fresh  meats 
to  16,896,063.  In  1905  the  canned  meats  amounted  to  -$2,971,648  and 
the  fresh  meats  to  |7,896,063.  In  1905  the  canned  meats  amounted 
to  12,971,648  and  the  fresh  meats  to  .17,547,199.  For  1906  the  canned 
meats  amounted  to  only  .fl  ,031,148,  and  the  value  of  the  fresh 
meats  was  .f 7,909,413. 

It  is,  of  course,  to  be  borne  in  mind  that  during  some  of  these 
years  special  causes,  such  as  foreign  wars  and  taritf  charges,  led 
to  a  large  increase  in  our  exports  of  meats;  nevertheless,  the  oon- 
clusion  is  irresistible,  from  the  figures  given,  that  the  export  trade 
in  canned  meats  has  shrunk  temporarily  at  least  50  per  cent,  while 
the  average  value  of  exports  of  fresh  meats  has  been  maintained. 
Practically  all  the  force  of  the  agitation  in  this  country  was  felt  in 
the  sales  "of  unprepared  meat-food  products,  and  that  the  sales  of 
fresh  meats  have  not  been  materially  affected.  At  no  time  during  the 
investigation  of  the  packing-house  conditions  was  there  any  consid- 
erable complaint  against  fresh  meats. 

The  criticism  w-as  directed  against  conditions  of  filth  and  un- 
cleautiness  in  the  preparation  and  handling  of  prepared  meat-food 
products.  Some  meat-food  products  w^ere  prepared  in  a  cleanly  and 
sanitary  manner,  but  for  the  moment  the  innocent  suffered  with  the 
guilty.'  The  sole  conclusion  is,  that  our  own  people  and  foreign 
nations  have  discriminated  to  a  nicety  between  the  products  which 
were  prepared  under  proper  conditions  and  the  product,  the  prepara- 
tion of  which  was  open  to  criticism. 

It  should  naturally  follow,  then,  when  the  packing  houses  of  the 
country  are  maintained  in  a  sanitary  condition,  that  the  Government 
stamp 'of  inspection  upon  meat  and  meat-food  products  will  be  given 
full  faith  and  credit  by  foreign  nations,  and  in  the  end  we  may  nat- 
urally expect,  as  a  result  of  the  agitation  of  the  past  few  months 
and  the  passage  and  enforcement  of  the  drastic  Meat  Inspection 
Law%  that  there  will  be  a  permanent  and  steady  increase  in  both 
foreign  and  domestic  trade. 

I  am  here  to  say  to  you  that  this  administration  has  made,  and 
will  continue  to  make,  the  Federal  stamp  upon  meat  and  meat-food 
products,  stand  for  something.  When  you  see  this  stamp  upon  a 
product,  you  may  know  that  the  meat  is  from  healthy  animals,and 
these  animals  were  killed  and  the  meat  was  prepared  under  proper 
sanitary  conditions;  that  no  harmful  preservative,  chemical,  dye  or 
filth  has  been  allowed  in  the  preparation;  that  the  name  of  the  prod- 
uct on  the  label  is  a  true  pame,  and  that  the  supervision  of  the 
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preparation  of  that  particular  product  has  been  extended  from  the 
hoof  to  the  can. 

To  secure  the  best  results,  the  breeders  and  feeders  of  every  state 
in  the  Union  should  take  up  vigorously  the  question  of  the  extension 
of  markets,  and  should  back  the  Department  of  Agriculture  in  an 
insistent  demand  for  an  absolutely  efficient,  vigilant,  fair  and  square 
meat  inspection.  We  have  the  healthiest  food  animals  and  the  best 
feed  in  the  world.  If  a  due  regard  be  had  for  cleanliness,  decency 
and  honesty  in  the  preparation  and  marketing  of  our  meat  products, 
the  United  States  will  continue  to  lead  the  world  in  live  stock  and 
meat. 

The  CHAIRMAN:  Allow  me  to  say  before  we  close  that  we  have 
certainly  had  a  very  interesting  and  profitable  discussion,  in  which 
the  interest  has  been  held  up  to  the  very  last,  and  I  hope  that  interest 
will  continue  tomorrow.  Now,  the  County  Chairman  here  has  pro- 
vided a  delightful  program  for  our  pleasure  tomorrow,  and  I  hope 
we  will  all  show  our  appreciation  of  his  kindness  by  sending  a  large 
delegation  to  these  various  places. 

MR.  HERR :  I  move  that  we  adjourn  to  meet  again  at  the  call  of 
the  Deputy  Secretary  of  Agriculture. 

This  motion  being  properly  seconded,  and  the  question  put,  it  was 
agreed  to,  and  the  Institute  adjourned  with  the  singing  of  "Amer- 
ica," led  by  the  Wolfe  family  on  cornet  and  piano. 

A.  L.  MARTIN, 

.  '     •   ■  Director  of  Institutes. 


